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(54) t«?q<7)««:l «8l'iJK')'<7'f-K&0f-tl*W«lfitiJ-tti E«lfl««J 

(X) - (Y) . - G 1 u-Cy s - P r o-G 1 u- 
G 1 y - T y r - I 1 e - L e u - A s p ■ - A s p - G 
ly-Phe-I le-Cys-Thr-Asp-I 1 
e-Asp-Gl u 

(fat. XII, A s p*fcliG 1 ut5j;t/G 1 a (O^A^ 
iC 1 ufcJ:t5G 1 aA-b^im^hmfitii>'P^£< t 



y 

K 

(X) - (Y) . - G 1 u-Cy s-Pr o-G 1 u- 
G 1 y - 

Tyr-I le-Leu-Acp-Asp-Gly-P 
he-I le-Cys-Thr-Asp- 
I 1 e -A s p -G 1 u 

(mt. X(l. As p*/::liG 1 u*5<tU^G I a(r)^f>^ 
tG 1 uicJctt^G 1 a;)-'bfi£^«;J»?>»tfixS->/ir< t 

(n-Qhh. tli^. StiffiGl all. y-j«;;w:ij<:¥->yyw^ 
>fm^i:n^-t. ) 

(X) - P r o -C y s -Ph e -A r g-A 1 a -A 

s n - C y s — 

C; I u-Ty r-G I n-Cys-Gl n-Pro-L 

eu-Asn — Gln-Thr- 

Se r-Ty r~Leu— Cy s-Va I — Cy s— A 

la-Glu-Gly-Phe- 

Ala-Pro -1 le-Pro-His-Glu-P 

ro-Hi s~Ar g-Cys- 

G 1 n-Me i ~ P h e - C y s - A s n -G 1 n-T 

hr-Ala-Cys-Pro- 

Al a-Asp-Cys"Asp-Pro-Asn~T 

hr-GIn-Ala~Ser~ 

Cys-GlU"Cys-Pro~Glu-Gly-T 

yr-I le-Leu - A s p 

Asp-Gly-Phc-l le-Cys-Thr-A 
sp-l ] G-Asp-Glu- 
Cys-Gl u-Asn-Gl y-Gl y-Phe-C 
ys-Ser-Gly-Val- 
Cys-Hi s-Asn-Leu-Pro-GI y-T 
hr-Phe-Glu-Cys- 
i Ie-Cys-Giy--Pro-Asp-Ser-A 
Ia~Leu-Val-Arg- 
H i s- I 1 e-G 1 y-Th r-As p-Cy s 
atU. XII. A s p*mG ! n^^XJ^G 1 a cO^;5* 
^>i^r^ /Sy«S*fcli-^:/^ Kfll». *fctlA s p 
tG 1 uiSJ:t5G 1 a t-h&i>m^hmifii^pfi< t 

) 

[l/t*«[3] *fcll2li:E«L/t-<:/f^ 
3 - K-r * D N A i: K D N A - icffiiif 

lftx«^DNA. 

Ifl*« 4 ) p***« 3 Lfcia«^*D N A i: 



(2) »H¥5-2 1 39 98 

2 

111*195} UI*393IB«(D|a»i«:DNAirJ: 

fell 2 aB«(o-<^^ K«r«irr*i 

70 [ 0 0 0 1 1 

5t><^T*>5o :t:56Wll. 4$!:: Sn vt^^^t^S'S' 
»Sf^ffl&t5/3tiihDi^t'>(07^D7^-f yc(0fl&ttji: 

%^iQmxihM&. mm^mk 

20 ilffrtfiHfim (DIG). -ifitt 

[0 0 0 21 *w*»^cib*l^•c. r ^ /s?fima^-<>^ 

^ KllTie5:::a^f I U P AC - I U B*<t:#«i^*M^ 
(CBN) -C«ffl$n/::l5^4:ffli^-5o T^/K 

N*i»&U^C*i8-Cfc?>. 

[000 31 *W)li»t::i^it ^ r ^ / ffi£«S(7)IS^IlT 
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A : rf=.'y (f^^i/rx-zuS) 
C : ■>N >->' (r:i-*->v'^5^>'Ugt) 
G : (7':*-*>^''Tii/u») 

10004] 

>m^i:mi-riXjf3:»fti>\ '^'■!^=¥roW. t how 

*-v=a yv (Thrombomodul in) tW^^ix 

[0 0 0 5] N. L. EsmonPj'lJ. Bio 

1. Chem. 2 5 7. 8 5 9-86 4 (1 9 8 2) ] 

t*r«^LTt»5= K. Suzu 

kifjiBiochemica et Biophys 
ica Acta 882.343-352(198 
6) J l±. '>->oWJ:')tt«LfcJi£«iKtrov^-C. * 
tzH. H. Sa I emPj [J. Biol. Chem. 2 
5 9. 1 2 2 4 6- 1 225 1 ( 1 9 8 4 ) ] li. t N 

:tvA--£HT#>4i:«^L-CV^:&. S. Ku r 

osawaibij. Biol. Chem. 262. 2 Z 
0 6-22 1 2 (1 98 7) J fl. '>f-=*^<0»6<l: •? 
L fcilEtlir 4::= 7 ^' — ^T9)»r t sjSttW-^y 
Kit. T'aT^^vcoatt^twBRiwIi. 0. 3mMW;* 

> :^*fi>7»v»fc:^D7'^':^C (aTGDPCiK 

d^^v^a, y XOc DNA<0> n— :svir{iot.'>T«, * 
«W*^tt5tK:WP,*>{'Lfc (S. Yamamoto^ 
fflK4iM»^WO 8 8/0503 3#fi8) . 
10 0 0 71 iS¥<DjlfcTFfiMm««)ii^&Jr J; 

iroi^Tll. *«W#f>ll. 1 1 5T5 /»75»t><C*'< 
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K*s h n :^ fvfw J: i:/t= r^r vcroett^klrfEii 
■r5fl5<4«r*U-Ci>iri:«:5tlcWP,*»jcUfc (M. Z 
ushi^. J. Biol. Chem. 2 64. 103 
51-10353 (198 9) #fiH) , 
100081 

PTCR (percutaneous translu 
mina coronary recanalizat 

10 ion) KXimm«c^^i>-^m-^hi>. zm'ytt^ 

Ict3fc 5 & ^ll^iS66<)/i«:4!65'£- 

^BJissir^u-ciiraffiAJifes. EP*>, aswASififi^^ 

20 [0 0 0 91 znto^i^m^h. j:»)K<«^ffii4**r-r 
^•>'iy v»flii<DM5eta*ix-c<<^s. 

li. ±ffiliai-Jt:x5 KnvK':^{rj;<E>:/DxW VC(D 

loo 1 01 *:»?q<ote<D@Wli. ±.&^-:^'f-h'^='- 
H-t-?> D N A«:ffi»-r ^. C t ;::*><5, 
iO (0 0 1 1 1 ^♦:l6?«<^SE(:H&coa6<jli. ±tfi'^7'f^ K-^r 

loo 1 21 *«WroXlrflfi,wB6<)li. ±iE»J:9'SlH 
»;iDNA;rJ:o-CJKK«clft$*tfca4«9. RUWiWilB 

loo 1 31 *5BWoH;rte(oa6«jM:. ±ji6(0*a«ix.l) 

N A ic J: oxmitm» & i%itmmmi:mm-ri ztizx 

10 0 141 *«WwSUrtfl(0 S Wli. ±ie'<7"?^ Kir 

\ 

100151 

of-^ :^C<DSttfl:*ffiii-r5'<:/'?- K<DM««rJi«>-C 
t . t f h D i7a j; VC? 5 7 5 mX 9 'iJST 

Cm. Zushib; J. Biol. Chem. 2 6 
50 4. 10351-10353 (1989) , 



5 

[0 0 161 h&ay^'^^y^Kioi,^ 

[0 0 17) wh. ^^mn);xT<ori /m&m^hti 

(X) - (Y) . -G 1 u-Cy s -P r o-G 1 u - 
G 1 y - 

Tyr-I I e -Leu-Asp-Asp — Gly-P 
he- I 1 e-Cys-Thr— Asp — 
I I e -A s p -G 1 u 

(fat. xit. ^s pt.it\±G \ uisxtrc \ a<o^f>^ 
(00 1 8j ^^m]tttzi^AT<oT^ymsimi:^'^'r 

(X) ~ P r o -C y s - Ph e - A r g -A 1 a -A 

s II " C y s - 

0 1 u~Tyr-Gl n-Cys-Gl n-Pro-L 
eu~Asn-Cil n-Thr — 
Ser~Tyr~Leu-Cys-Va I-Cys-A 
la-Glu-GIy-Phe- 

Ala-Pro-I le-Pro-His-Glu-P 

ro~Hi s-Arg-Cys-' 

GJ n-Me i-Phe-Cys-Asn-G ] n-T 

hr-AI a-Cys-Pro— 

A 1 a— As p— Cy s— As p — Pr o— As n^T 

y r -G 1 n -A I a -S e r - 

Cy s -G 1 u-Cy s -P r o-G ] u-G I y-T 

h r - 1 1 e - L e u - A s p - 

Asp-Gl y-Phe-Ile-Cys-Thr-A 

sp-lle-Asp— Glu- 

Cys-Gl u— Asri-Gl y-Gl y-Phe-C 

y s -S e r -G I y-V a I- 

C y s -H i s -A 5 n - L u-P r o-G 1 y -T 

h r - P h e - G 1 u - C y s 

1 1 e-Cy s-G 1 y-Pro-Asp-Se r-A 
1 a— Leu — Va 1 — Ar g — * 
His-IIe-^Gly-Thr-Asp-Cys 

(mU X»l, As pifctlG l.u*3.t?/G 1 ac0^d> 
e>?ieT^ yK««*itil-<:^tK«fi. SfcllAsp 
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tG 1 uiSXXfG 1 siit^hAi>mfi-hmtitii>'pfJ:< t 

5o ) o 

(0 0 1 91 ^{Z^^^miX ±3«LfcZ#(0-<^^K(C 
ov>T. -fix?r^-K"f5DNAiSEDNA?r-<i5'^- 

(0 0 2 01 !EIC*«WI1. fl3Efttft;*_»DNA{::cfc»? 

(002 11 3EJ^*«Wtt. ±iEEtft:li»i{^DNA{r 
10 J: »? JBKC«i$ixfciltSS«r*g«-r 5 c i: ;r j: ±5$ L 

[00221 !E»-*«WI1. hay \fy<oMmmRV^ 

(00231 ;*:«W#?>ll*«W(O^J5!t{'M5iaS{r:fc' 
:3-K-r*DNABr«-SrMl 3y r-i^-<^ 

i^ii. 2r^yKcoxy-i>3>^tTi\ thha^^-jf 

^v^^ V(0^*«Sft:$r3- K-r?>DNA»f>t?r 2a 
f^KL. «ltt»flacO«S'<^^--C^SpSV2*ffli.^ 
COS- l)^al!a{r:fel^X«m^^-^fci:C^. K<^ 

aT(Diiitfi?»ii{^;T^-rri:<. ±ieoi is 

30 r ^ /«;5^^N^il8(Dl r ^ / K (Va 1 ) *rd e 1 e 
t i on titi 1 4T^ ySf<^^y^Klll 1 5T^ / 

2T^ (Va 1 A s p) ?r d e 1 e t ion 

(0 0 2 4l t h Snv;}?^:;^a.y v^:/^- 

. K<0±r ^/Stie^J (135 5) *<03 6 7«@{rttH-r 
4T;^>^<7^fvftt (war(or>^/<^=¥vK^As p 
3 6 7 t«;-r-5o ) ?i5t: h hn>'#^S^Ay>'(Dhnv 

[0025J5IJ-. i^T^ /m(r>^y'^h*<oc 

.^{W(63 8r5 y«*:»:^Lfca!S«^ (E4 5) «:« 

1 1 4T 5 /m^rf^ Y(nlh 1 0^(0 1 trffittTJSfi 

(0 0 2 6l»r, r<OAsp3«7<o«ffi5:<|?W-r5 
:tJ«>iCfc Khnv;J?^i;iy>(O^T^/»K5»J (05 
5) ^<0 1»S;d*f>5 1 6Sa<or^/iffi3?»J$r=»— K 
50 fSDNA^Ml 3:7r— i/'^^^'— lC1^:/^^^"-rl> 
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N A^rffll^A s p 3 6 7 ^3-- K-r^ffiit<OD N AOifi 
Sc^»ft«:tfv\ As p3« 7(^(4lt(OT^yS&$r. 
(DTUm. W^rfA 1 a, G I a^cOT^/KlzBSi 
L/Ji-^^^Kir^-K-riDNAirf^KLfco Ziih(n 
D N A 4:i?|!feiWfl&<o5BS^^ ^-"C*>5 p S V 2 5rfflv ^ 
-C. COS- l»ia«C:fo%^T«m^?'^. -f;*-:/S^^n 

«A I a \zmiSirtiii:fur'^ yc<Dmmtm^^ »L 
<(£T-r5ri:;55«ofco SEI^A s p tfsiUJ: 9^j^^-r 

s p 3 6 7 ^nx-r i:<o^^fiB?:f+4-r«»SM4 
^^^•9. A s po{MiK<ol$o-7>r-^;^«^^d^ 

I-*>v Asp^^'llAsp, GIu, y-carbo 
xyglutanic aci dfi>hyS\ttl^'pfi< t 
2 ocor ^ / »«fi J: "9 fi)c5-<7^^ K3tll7K !i 

h7iSTS!^-es r t tat u/to 

[0 0 2 71 *«§^*^liSei^. S hny;^<^'>'^ V 

4 2«9cO-i7'^ K&L5^ 4 0 7 S @ 4 8 0 S@ 
-<yf-K>?:r:'" K-r^>DNAtf^L. pSV2'<^5';5' 

-tfflv^cos- laaaT^ft^-i*:. ^^Lfz-<'f^Y 

(^^r^KI±i:t>;itS^ffi*rttTi^/to 2o 
£0-<r^ KTi^^tifilrJ^oT ^ y K«^J;5^ S n V If V t (7) 
e^S^SUfitt^;?:. 4 0 6#e;)^^4 4 4§S<or ^ 
ffi^>J*r 1 1 d 3 K^rmBgO-^T'^ K^^eE« 

n (G 1 u-Cy s-Pr o-G 1 u-G 1 y-Ty r 
-I 1 e-Leu-As p — A s p— Gl y-Phe- 
I le-Cys-Thr-Asp-Ile-Asp-G 
1 u) 5rW-f ^►^:/^Kd5b h Vui^if.=^^J::L^) >tV 

[0 0 2 81 C:Jx?>Oftia;rS<5tV 11^043. 4, 5 
10 0 2 91 ctoT, N n:^tr>(0:/n7^^ 
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I00301 *«W(1, 5[{;:, Kn>;}5^':;:xi;>'co}S: 
. [003 11 *«Wt^J:l}ffi#^^?ix4><y^KllTI£(D 

^ (I) (II) x^^fx^^r^/mii-hn'^ 

^ ( I ) : 

/O (X) - (Y) .-Glu-Cys-Pro-Gla- 
G 1 y- 

Ty.r-I 1 e-Leu-Asp-Asp-Gl y-P 
he-I le-Cys-Thr-Asp- 
I 1 e -A s p-G 1 u 

(fat. X\t. A s pifcdG I uioXXJ^G 1 a (D^^^ 
<!:G I uioXrJG 1 a7)*?>rii4»;&*?>»tfix4^>>i< t 

(D-^h^o ^J:^s ffimCl all. y-;<;/W;Jt>->y>'U^ 
it (I I) : 

(X) - P r o -C y s - P h e -A r g - A 1 a - A 
s n — C y s - 

G 1 u-Ty r-Gl n-Cy s-Gl n-Pro-L 
cu-Asn-G I n— Th r — 

Ser-Tyr-Leu-Cys-Va l-Cys-A 
la-Glu-Gly-Phe- 
30 Ala-Pro-Ile-Pro-His-Glu-P 
ro-Hi s-Arg — Cys — 

G 1 n-Me t-Phe-Cys-Asn-Gl n-T 
hr-Ala-Cys-Pro- 

A I a-As p-Cys~As p~Pr o-Asn-T 
h r-Gln-AI a— Se r- 
Cys-Gl u-Cys-Pr o-G I u-Gl y-T 
yr— I le — Leu — Asp — 
Asp-GI y-Phe-I 1 e-Cys-Thr-A 
sp-I le-Asp— Glu- 
40 Cys-Glu-Asn-Gly-Gly-Phe-C 
y s -S e r-G 1 y-Va 1 - 
Cys -H is-Asn-Leu-Pro-Gl y-T 
h r - Ph e -G 1 u-Cy s - 
I le-Cys-Gly-Pro-Asp-Ser-A 
la— Leu— Val— Arg — 
Hi s-i 1 e-Gl y-Thr-Asp-Cys 
(faUv XJl. As pifcllG 1 u^itTG 1 aCO^Ti* 
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io ) . 

10 0 3 2] y^^imn^y^f-vpozraT-^ >Cl^'tU 

<r)G 1 a hV'f >"fWG 1 a»S»»J)>f>#;fCl ~2 
oaSWJ^. »4 L < II 1 ~ 1 038S-C*)4. 
1 0 0 3 3 1 ^RWO'^:/^ Kll*yS:. ±ESt ( I ) * 

fciisc (II) •^m^ixi>T?.ytmmt. ^nuim 

[0 0 3 4] Str. ea5w3CSirj;»>*fcl±, AX(0« /O 

i'^r-^ K<OtBra3CS<*^ (Homologous va 
riant) im^nm'Ht^^-i'i^-^^ Kt^^-*- 

1 0 0 3 5 1 *«W»'<7'^ Ktt. '>4 < t 1 <B(0» 

v\ . ■ 

10 0 3 6] a€Bf^W«a;c 20 

ai^isn-cv^/£t^±?2^ (I) *fc»i (II) -c*3fix 

10 0 3 7] :*:«W<73DNAI1. (I) 

(II) -CS$ix?>T?/«Eia^]«:3-K-r5JfiSIE5ll 

[0 0 3 8] :*:«eq;-J;rttf, JiieDN A tliMWiD 
NA ti/tti^^n*, *«?qi-J:ixtf. ±ieDNAir 30 

D N A *r fl5 fi)t L T V ^ r t i V ^ 
10 0 3 91 S«S(rjSli;rj;t9*fcflArW3Eai;J:»J 

■ ■ • . ' 

1 0 0 4 0 J itefir^ro«a{^tst\ 40 

10 0 4 1 1 SEJiSfc. 4:«Wlwiivtf, m8e<o*«w 
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II. KpBR3 2 2. pBR3 2 7, pUCl 

8. pUC19, YRp7. YEp24 (ATCC37 
051) . PPGACY2. PBSFAHY83. pS 
V2-dhfr (ATCC37146). pBPV-1 
(9 - 1 ) (ATCC 3 7 111) ^ifimfbili, *t 

ira ufct>(os:a«-f 

10 0 4 2] Hir*«Wli*^i. ±5E(0»filfeiftDNA 

«lf: fCli. ai-^ai ytr 3y(Escherich 
i a c o I >) (Om^^ W^ii. E. c o 1 i Kl 2 
«2 9 4 (ATCC 3 1446).E. coli B 

E. coli XI 7 76 (ATCC3 1 53 
7),E. coli C600, E. coli JMl 
0 5 ; ;^ y;* (Bacillus su 

b t i I i s) */tll. -fe^f-r-v— fe•t^VX (S e r 
r a t i a iha r c e s a n 

; yzL— K*— (Pseudomonas) IK 

accharomyces cerevisia 
e) ; T:^'</w*/w:^ :::: K7 (A s p e r g i 1 
lus n i d u 1 a n s) . Ti' if ]} V 
f-i-U (Acretnonium chrysogenu 
m) (ATCCl 1 5 50) *?i7)Hii«^*i^lf f>ix 
-5. iifflSawfiaii trii. VEROiiWJB (ATCCCCL 
-8 1) . He I aiiifla, '^-'r-^ (C 
HO) *i8a. \V13 8, BHK, COS - 1 *> J;t/MD 

10 0 4 3] *5eW(0*iSfc!rJ:lxll. ftfl3$(0*«?q(0D 
NA;)5iEt<e¥t, ■tix;cj;o-C^%P>ia2)mRNAA» 
e> W«3Rji:iE L < ^f bH5 i ^ \z.i^WPi<ni> N A 
BI«6/j:«m'<^ n ^' -^O D N A«att»T 

NA?r#. ^#'E>ixfca*a«^(*:DNAra*«J*fcrtiBB 

iia4}K«cife**-cSEifl»<*DNA*«*rriJBK« 

?>*vfc«Sfilii o-ca4«J*^i:lllS«»8&(D« 
10 0 4 4 j' <C:fci *«M(bDNAi3j:t;ialfeitt:DN 

* LV^. IS«lflBa«)t«fc LTtlaiv-a: !) t r =» (E 
s c h e T i c h i a col i ) <08ftx W^tl. 

- ' 3 V (E. c o 1 i ) K 1 2flc2 9 4 (ATCC 3 
1 4 4 6) , — • 3 y (E. col i ) Bft. 'f — • 



^ 1 



n 

(E. col i ) X 1 7 76 {ATCC3153 

J V (E. c o 1 i) CGOO. i6XX^^ 
- • =r U tE. c o 1 i) C6 0 0 h f 1 3tt/jr, ^- 
• 3 'J (E. c o 1 i ) W3 110 (P-^ A- V 
i^huy^>y^. ATCC2 7 3 7 5) ■t^ 
- »; >^ (B a c i 1 1 u s s u b t i 1 I s) (D ^ 
^?fc/<^^;^ (B a c i 1 1 u s) oJBcoatt ; 
jjti^ »A ($almonella tvp 

h i mu r i um) ^fcll. ±y^T -e-•fe:i^:^>^ 
(Serratia marcesans) ^<^^cffi8 
«^<0®rt*fflglS ; '>^- K^'-j-;^ (Pseudomo 
na s) m<Dn^(^M^',isXU'9'y:tJu^'^:?^ 
^i^si (Saccharomvces cerevis 
i a e) ; m'^mifhii^o -ilh(O»i&<r>0h:^i^:^ 
Dtr J (E. col i) K 1 2tt294;55*t>» 

11^^:?^^ KpBR 3 22^pBR32 7, pUCl 

8. puc 1 9^*rffli^^>r.^;J^-e#6o, -Z^;^^ K-i 

^jto*x.»:DNAir-^x.6^-:^-iae^^*r'&A/-C(.^ 

9](7^DN A^«9lL-r*«^co-<-/^ K^r»it-f ^Z"::*^ 

t-mihri^o. ;*:«(i^coDNA«rfl5i£E(7)tt^*fflfla'e%9i 

«?q<ODNAO±5ltW4B-r-<t>^cr^-^'"-. l^^>^ 
WLTi^S. ;*:55?«(ODNA*:ICe»BaF^-C36m*-^^ 

(0 0 4 51 *«WTffll^5ricO-Ct5>^n 

^T>^l>-fyu;^4 0 (SV4 0)^75»e>#^>rtd?-C# 
1*1-. r7^/C^-r/w:^29£ft«8:/a^-^^-J?'S 
V4 0<ottfl8*;J:t;^«}«:/D^-i?-di»iti\ * 
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10 0 4 61 1«KfiiR«coi>TJl. 

rf/^^fvy^. Tf^V:^-"^. SV4 0. *?&ttP 
n^^^^vy^ (V.SV) . !>C/?LISB';^>r/u::^ (BP 
V) ^<or>-fyv:^*3fecoa»fi«4rfflt^iCi:d5-Ci^ 

70 [0 0 4 71 *«W(Da»^l!B/jrla»X.tt:DNAT?B« 
(*:DNAIc4;t P>ix/t'>>^^< t h 1 ftoSmSJi^ctoT 
< i: t> 1 a(0-r-;t7-ae^-Sria^;t^*:DNA{:: 

X2%m\^^^^—^ (»T "DHFR" t«^6o ) «r 

20 n-K-r4iie^^d^*«f?>n^o cixi^fflt. dhf 

Rae^-^-^-^-ae^t trfflV^^ft^. DHFR 

fi^<7)3— KLTV^^>DHFR(0^>ry!::J:oTffl(/^^ 

iSe^-i: L'C»45?DHFR^='-- K-r^afe^^rffli/^ 
«±t tTllDHFR^«»^ffl^'^^><7)i&^*?* 
DHFR^a»lit^=^1^v^>'^ ^'J»ii5J: 

iO 7)-t*;i>??, DHFR^ia«?rDHFRae^?r^^-t- 

[0 0 4 81 > N hP^^-tr- h (MTX) 

-5«foi4<OteVA3Ea«:DHFR?r='-K-r5iie^ (1^1 
40 T "MTXWttDHFRiSe^* t^-T^o ) 

F R 5: =» - K-r 5 t T t ,t < D H F R 

5o E«DHFR(lMTXlwJ:oTPa»5?lx6fci6. IE 

TX(OfiFiET-CW:t:;l^^f-^^^>'. i:^>':feJ:t;^^$ 
^::^:^?rB*^5o tA^U<t255?>. -t<o«i»flad5MTX 
HitDH F Rifte^«r^*-r^)»alfe;t»DN A-CiBKe 

50 ^^y v-V^Jctt/^^ v^^-^rH^RLJi 



13 

:*:#«JJ5MT X5e!Stt-C*)2)<D-CMTXitttDH F Rift 

10 0 4 91 1^<y*D5-fe^ -fel'br>i_XS_a_c_c_h 
aromvces cerevisiae) ^g3BS t 

*5T#-5„ »ST*«M(ODNA4r«^-r?)fci()Jril« 
»^fiB*«m^^'^-t tTmHf:/9;^5 KYEp2 
4 4rffli/>?>ri:*5-C#4. y^:^ ^ KYE p 2 4I1U r 
a 3i8e^*r^WL-C*J*), Z<r)V r a 3i8e^$:-^- 

10 0 5 01 mBfm&m<D^m.^^^-ffir/u^~ii'- 

«S«!rBa4-f ?>»5!?S(Difte^ coyn ^~ -J?>ryw=i 
-tvUT/W^rt K- 3 ---^x^ir— hxt Koy-^-— 

r i i oTMJft-r c t ;)J-c^ 6o-c*rfi]-efoi= 

(00511 »e#fflfla4>i-JbMtSfc^-^«2»??:m-r<5 

[0 0 5 21 r;^'</W^9;^ • jr^K^^:*. (As p e r 
gillus nidulans) ioiiX^T^ 
A ' ]) UYrf'J^ (Act emo n i utn C h r y s 
ogenum) (ATCC 1 1 5 5 0) 

D N A *«a-r 5 ft: «)(OlS± 1 1 T ffl V >S w t *5 

-e#io *«af*«WoDNA«r«m-*-*fc»<)iri±« 

§'<^'^'-t L-TfiUittfp PGACY2. pBSFAH 
Y 8 3^11, tseac, miHJP2-l 6 65 6 6) JC8B« 

[0 0 5 31 r^U*-'>A.!J'liyy:^/.ffl(0«^'< 

tW;ttf. *:^*^^y-feu- h:^-*-— (PG 
K) . yy-t/l-r/l'T't K- 3->1t;:^73:— Nft Ko 
fef (GAPD) , Ti'^>lf(Oift<5^<D-:/o^- 
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^-^'-*5j:tJ«i'-$4— ^'-4rlttfDNA»rfrll, 

[0 0 5 41 )gffCiALft»£«l$yttliM3ailifi^(D^ 
^SIWO'^P^^ K$r=>- K-r5DN A«:5!a tT*«M 

[0 0 5 51 r<0j;9(CUT^P>tvfc'<y^Kll«*^j: 

[0 0 5 61 -«Hc«3RMt6>^:^->'KOATG*»f>H3R 
■> V *r 5 It T J5£» a 6 ! r z t 5ai T V * ?> „ 

Wxll, Kd5±E^ ( I) * 

/illiC (II) TS$ix«)'<:/5^ Ki: y-y-iayilt^ 

[0 0 5 71 iti. flfi.<7)ge<oy-y-ea^j4:ffli,N-cio 

(B. F u r i e e>> B 1 o o d . 7 5. 
9. 1 7 53-1 762 (1 990) ) , 
[00581 Wis© t*JO . *56W©'<>^^ Kimfti 
D N AfttR J: 9 «jfif 5 1 1 i5-c# 5. 
*ft:» ma««>4^*D<D3^i^JcJ: 9; « 

(0 0 5 91 *«93<b^:/f-mhn>-tr>'{cj:5:7'n 
50 X'f >Cfllttfl:Srffiit-t-4f^ffl«r*r-t-6. rnT-'fvC 



IS 

mmmm^nmammvm^ tsinfmamfav 1 1 

ia-Ct^?) C4{J*«?6. Ei^ro^t*. IBl 2 5#» 90 1 
H (1 9 8 3¥) K *«WW'<7'^Ktt, wOhBV 

10 0 6 01 ffsi^nx b iw. *«w<0'<7'^ KiiiT:iii«! 
mm>miim{t&. jhVr^jiLiK^sjs^i^ (d i 

[ 0 0 6 1 J *«M<^4aJStt«>«<0)*A 1 IslSfc 0 o 
«!ril!S)0. l~200mgT*>!). -safcO-Oifc 
[006 21 «T{;3ltefi(««r*lf ■C**?^^-^ L < ftW 

[0 0 6 31 

(1) PSV2TMD7. pSV2TMD8rofll^ 
(a) KMl Snap 1 9TMD3,0Dflll6 

mm!kW!m (bb^m»wo8 8/0505.3) <o 

^l(H«l - (1.) l::8B«$*vfcpSV2TM J 2 '(AT 
CC?Fit«#!f56 7 2 8 3^) ?:N c o I "C^^^mfll 
«,^»r5|548«:E. c o 1 'i DNAjJ?!) j» 9-^*fflvv 
-C¥»5l5SaJ::Lfc. JJct^-CH i n d I I I -C^^mfllb 
1 9 0 0b p(ODNA»r>t«r#fc. ^e>*ifcDNA 
WrK-^rTMJ 3i:»tfc. -*7t-':^M1 3nipl9 
(Sfiit. *^'py##3 1 1 9) «:H i n d I I I& 
H r n c I I ■Cmfl:L-t'<5'^'-«:aKLfc. 



(9) j»M5P5-2 1 3 99 8 

16 

'<^'^'-trDNAWr«-TMj 3 «:#Atri§ft;t»::^^ 
KMl 3mp 1 9TMJ 3«:^#fc. *fc. S'Ji^Ttd 
0«SE?'J:5' -GGAGGCCGCTCAACAG 
TCGGTGCCA-3' (2 5me r) ^^-f^WISS? 

2.. ) TMd 3 4r*«-a'^tfc. 
[0 0 6 41 r<Oi9trf^»Ufc7'>f 'J->-TMd 3 
SrfflV^-C, y K 'fv xv-tfW^p-^^— (Me t 
hod in En z ymo I o g y) . Hi 0 0^, 
10 4 6 8H, (1 9 8 3¥) . T^t'^ 5'!5'n-';^ (A c 
ademic Press) l-E«(0*fetcaoTSWac 

x$ KMl 3mp 1 9TM J 3«2 8 5 b pA^fj'SilS 

[0065lEP*>. 2 Spmo HOt^'T y-^f-TMri 
3&t51 0 pmo 1 <OMl 3y7-1'-v-M3 (SIBig. 
*^'oi^«^3 8 3 1) «5' 5fe«3«rT4*:^— tftffl 

v^-cyy»<bLfclfe, 0. 5 pmo i<r)iaftx.«:r7x 

5 KM 1 3 m p 1 9 TM J 3(0'>:^if/l':^ hv> KD N 

20 A«r*p;iv 9 5t;T5 5^raADfiRa. mmzi^x^nx. 

1t. fcl^TSmttWE • c o 1 i DNA^y I 
(Klc now F r a gme n t) . RO^l 0*(a<O 
T4DNA!;;</— fef^rS^f;J!»IxT3 T'CTS 05J^ 

fiKiS-frfc, #fjixfciS^1»?r E. col i J M 1 0 5 
(7r/U-vv-T. *i'nyS#2 7- 1 5 5 0) IdAOx. 
5ri(::j;')ia«x.«^7'7:^5 KTE. coli^rhi^ 
v;=^7ii'SUfc. 3 7'C-t*-|jt«ilLT*i:fc»^i5 

30 iR»)T^U*!»-?3Ci4«, 0. 5MW h U >^t8af?«-C?*fa 

■r-6, 8 0X:T2B#iffl»n?si«, iT'WN^^yi^ 

II. 6XSET [0. 9M NaCl. ISOtnMh 
!J;^S'«tt (pHB. 0) . 6mM EDTA) . 5x 
Deiiharis. (0. \% / \) if.^) \^:^fVd: 
nyKv. 0. 1% (w/v) •^v-jfefllT/wy? V (B 

SA) ) . 0. 1% sDs, 1 0 0/1 g/m 1 aat-i^ 
-{rtt^DNA^r-^tf^ttfrs 5*c. 2^rajsoia-r*r 

DNA<Oft*3'j;c3 2 p-C5'<>wUfcTMd 3?r^nx.fc 
• . SSjK«rfflir>-C/^-<'7'!;^'''f-tf— >3>'R;t:*5 5'C. 2 
B#ro3?JSUfc, UCV^TSXSSC (0- 9M NaC. 
i; 0. 0 9M^'3:vStH:^Kyf A<0*»iS) «rfflv^ 

ta-es^iBiv 20ftofc<oW ssHc. 6 5t. Tsx: 
i:. S;PSttiriaAS:i:ffTv>oT,^ix-?ix5^^ra2lHl 

$*-C-8 0'C, -««m$-tt-fci:Z^, X«l7^/W^ 
30 {r3ft<«itLfclRi,>;^d;y hiJfti Ofi«tll$ixfc. «■ 
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SlirrODNA»fWl. mm(Omif^^ V> (ATG) 

/t, r(rjDNABrK-«rTMD3 t»L. rcDDNAWr^T" W 
^^t^m^^X^y:;^^ K*M1 3TMD3t«iUfco Bl 
1 ;^«a»^«^7'^;^^ KMl 3mp 1 9TMJ 3 by" ^ 

y-:^-TMd 3^5/^-ryy xltdnakk-tm 

J 3;r^^£^t*5DNA«i4ficD-a;6^»JB^Six5tz5?r 

10066) (b) 'fy^^V^Sy2'YMDl<r>mWt 
Sf&&»SW3C»iO^&?:ffli^rx^ y-:^'-TMd 3iO 
TE<OJ£Xfif»]: 5' -GAAGCACGG 
GTCGGGGAACCCCAGG-3* (2 5me 

r) ^W"r^-r>f !;-^-TMd 5irffli^<5«^til±gS 2^? 
5?Kg«li- (1) - (a) H 
tee*Ji - (1) - (a) -ci^^bix/tiaai^il^y^y^^ K 

M! 3TMD3cn-Se4rfi'JI^LT. 1 04 4iSS(OffJRfe 
^tti\ TMD7 t«it-iDNABrK**r^tfmijix.*y 
KMl 3TMD7 4r^^fc, C<0TMD7tls la^J 
^(05Si6=^ V> (ATG) 7)»6 1 8#@*0T^ & 

^2gi;i*alftx.^<^y^;^ ^ kmi 3tmd3 t^^^ 

;'^ft-r^ D N A?S«iO-g^;iiWP*3tii^> t - 
•t-o 51;:. -(Oiaft^it:/^:^^ KMl 3TMD7iOD 
NAirH i n d I I J SO^Ba mH 1 T^^rBftLT, 
TMD7<7>*^j5 8 0 bpDNA»r«-tm«tfc. -:fcry 
-7::<^KpSV2-dhfr (ATCC37146)^ 
H i nd I 1 iBcXIBg 1 I 1 TTc^rBYtL-C-i^^- 
r(O'<^^'-i:±£580bpDNA»rM-i:*rT 
4 DNAV :<^"-^«'ffli^To/jr?i^>*>fr. Kp 
SV2TMD7^r»fc, 

[006 71 (c) KpSV2TMD8(Ofl|l6 40 

e6{fl:«$S6«)aao*&«rfflv^T7^^ y-:^'-TMd 3<0 
ft^^OJ-, Tffi<OJfij£e^JS : 5* -TCTGAAGC 
ACGGGGGGAACCCCAGG-3' (2 5me 
r) 5r^-f57^^ y-:?'-TMd6^rfflt,^5W^Jl±ge 
lltSWl- (1) - (a) i:35K«)(ira«<oJ^^-e, 31 
mmi - (1) - (a) X%hH1tm^XVfzfyyK% Y 
Ml 3TMD3<0-ft«:fi»JBKUT, 1 0 4 7ieiS<0ffiJBfe 
«:tfl\ TMD8 tf*+6DNA»r>i-4:^tfia»x«^^ 
y:^^ KMl 3TMD8«r#:fco w^0TMD8^i. E^J 

^(oMi&aKv (ATG) 8»a<Dr^y». a 50 



1*M¥5^ 2 1 3 9 9 8 

C53 6 8»B;&*P>4 8 0»i(07 ^ /flt;6*ib>Sri^:/^ 
K«r=3- K•r^ifiSE^J*^^^JftfiE?^)^rWL•Cv^/!:« 
SSiaj-iaft:^^:/^;^? KMl 3TMD3 tx^ y- 
^"TMd 6;*S/Wyj;yYXtrDNA»fJtTMD3 
lr»*£;-r5DNAffl«(0-SB;6?B<JSfe^cix^»t -^4:,^ 

■To setz. w<o«a*i*:r7;^^ KMl 3tmd8(od 

NA^H i n d I I iSt^BamH I T^^rSftLT. 
TMD8<O*5)580b pDNA»r>T-Sr*liLfco 

KpSV2-d h f r (ATCC3 7 1 4 6) ?r 
H i nd I I I&tJ^Bg 1 I \X%±mit\^X^^ 9- 

C<O-<^^-t±£580 bpDNA»r>T-t^T 

4 DNA';;</— ^?rffll^-Co>it**>fc>-fr. Kp 

5 V2TMD8^r^^fco 

I0068J (2) KpSV2TMD7. pS 

V2TMD8(DCOS- 1 iteS&'^tO '>3 

COS-liW!S(ATCC CRL1 650) i:Wim 

«ffl>^-uF^-e. 1 0% (v/v) (DK^i^f^^R^m 

(Dfi:/Ni:^^iSia (i^TDMEMi*i:-f'5o ) 

h H-tt. ;t7^n^#^l 0-3 1 l) ^rffli^T=i 

(0. 25%^^/y•»'. 0. 02%EDTA^frPB 
S) ?:ffli^-C>"y-U7)»^*i)Ls oiu^' N a;K— u-v' 

3 VfflaSffS (2 7 2mM1^y;t7^-;^, 1 mM Mg 
Cl2 7mMy y»fi««tpH7. 4)(C8xioe 

?S5 0 0 /i 1 ^roiUiJ^ K d;}<— >3 S 

(^<^:t^ yKtt. :<;^n^S^i 6 5-2 0 8 5) 
Aix/to %mm\- (1) -C«l»L/'iy^>^^ KpSV 
2TM7, pSV2TMD7<ODNA^:. -tix^*iX4 M 
g//i 1 ir?i^i9ir0. lmMNy;=^iSS^Ig»?« (p 
H8. 0) {::SSiBL, 2 0 gco7^^>^ ^ KDN A^^ 

t?s®?«5/i 1 *r±^o:^^-<'y srtcocos- i*afla 
»i5)>«i^;jDx.. ox:-?i o»Rn«tait/^. lo^s^^^ 

\ 6 5-2 0 7 5) J'»t. 3/1 F, 

4 5 0 Vc0^feffT3pll>:feV>T2[Hl<0/^yl'>^$r'^;t.fco 

ot:-ci 05)ratta». itefla»i»«t?r i o%f 

CS (v/v) SraiX-fcDMEMl Om l.OAofciffS 

^-<-i^^-rtT3 7t:. 2 4^raiSF«tfco 2 4^ra 
ft. «^«S5rl 0m l<OFCS«ta^<ODMEM{;:5!»t. 
$e>lr4 8i«[BI««t»«a5:lHliRtfco 
[0 0 6 91 (3) pSV2:TMD7. pSVZTMD 

* ^ K<D V u>\f>\ZX^-fxiy-^ >'CSttft:«r(EJl-r-5> 

pS V2TMD7i)il>^i. pSV2TMD8l-J:P^g 
«<E*^tixfcCOS-lttM(OtS«i«5p K Kn> 
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\fy (v/i/^tt, ;t7r5^n^S^T-6 7 5 9. 2 0ng 

/p 1) 3^1 u 1 oxry-t-rffiass (im Nac 

1. 30mMCaCl2. 1 %^]k«r;v:/^ ^^-^W, 
0. 5M h'):^&mmm pH8. 5)5pJ.A 
t53SS;|c29. 5;il*fi^L, 3 7 "CT 5 5>[H]iScil 
7^n7^>r:/C (4^**. 0. 2/i g/ii 1)7.5 

S^:/?* (lOOmM NaCK 0. 3A28orv 
^Snvf>'III. 1 0 0/i g/m I ^/^y ^--^Wa 
OmMNy^^aeeSSE (pH7. 5)^6. 2 5 /i 1 

too 7 0] ffitt{b:/nr--Y>^C(Offi{tll. Boc-L 
eu^Ser-Thr-Arg-MCA (-^T'^ K«F^ 
5mg/ml) 10/iK 5M CsCl 5^1 
SKRrt:g»» ( 1 0 0 mM NaCl^WSOmM 
S l^^^KeWa (pH8, 5) ) 4 9 5;i 1 ^Mx.. 
3 7t;. 2 O^WS^t^^Fii:, ft»5 5 >x 1 ?r;iPxS*t^Sr 
ih*^fcft. ifi«L/i:AMC ( 7 ^ / - 7 - ;^ 
^•^yv) «fi$r®fi&g3 8 0nm. «3tiKfi4 4 0 
nmT^)t^3t)fc«lf (J&!*fif^^ RF-540)U 20 

'^)t«a[i:it«LT. iS«ILfcAMCtt?r*i^/::. -(O 
A M C St)* e **§giO^:r^ K^^ i /^t $r Jtox 

fcB$(7> AM C ft^^ L?K ^/::{i6;i5-*f vr/wco h a y t:-:/ 

^fflJ^SiCtfS 1 m i *>7t 1 n MiOftfilty a >C 

10 0 7 1 ] (4) PSV2TMD7. pSV2TMD 

-7- hv:>iES 30 
PSV2TMD7. pS V2TMD8;rJ:>9-^ri^*iXjg 

^ K(7:)SI1. K. Suzuki [J - Biol. Ch 
em. 264. 4872-4876 (l989))(7):fir 

[0 0 7 2] (a) KpSV2TMDl(Ofl|« 

ftJ'->»9{C. TiBOifiSfiB^) : 5* -GGAGGCCGC 40 
TCAGCCCGAATGCACG-3* (25me 

(1) - (a) t^K&?i;r(si«(o*&T;^ 

«B0*ll- (1) - (a) -C'#e>ttfciaftift:7^^;^> K 
M 1 3 TM J 3(0-SR«rB'JI»tr. * 1 7 7JfiSi?>ffl8feSr 
m\ TMDl t»i-5DNABf«-«:^ti^a«*«^y7 
^ KM 1 3 TMD 1 «r1tfc« r <OTMD 1 Jl. fm& 
(OBBfen K> (ATG) ;5^e> 5 1 6«@<or ^ yK;d»?> 

LTl^fco S4B;r|§»i»:r7>^^ KMl 3mpl 9 50 



4*M¥5- 2 1 3 9 9 8 

TMJ ^ff-t ^J-^-TUd \t^^^4'f^)¥4X\.X 
DNA»rK-TMJ 3 UW^S-Ti DN Affli«(0-SP2&5fi>)|S4? 

3TMD10DNA?:H i nd I I iXt^BamH IT 
^^mftL-C. TMD 1(0»1 7 00b pDNA»fK-^r 
*«tyto KpSV2-dh f r (ATG 

C 3 7 1 4 6) SrH i n d I I I &1/B g 1 I I 
M'^\t\.X-<^ w<0^;^^^-t±iai 7 00 

b p D N A »r i: S: T 4 D N A y ;</ — «r ffl I ^ -C o 
KpSV2TMDl Sriffco 

[0073] {h") -fyTsX KpSV2TMDl<D«)ife 
iWI&'^coMIA. Ktofllft! 
ii^co^tefi^j 1 - (4) - (a) xm^kX.fzzfyT.x K 
pSV2TMDl t.y7:^^KpSV2-dhfr 

(ATCC»^3 7 1 4 6) ^rF. L. Grahamb 
(O^gfe (F. L.Graham Virology 5 
2, 4 56 (1 9 7 3) ] t^«Ev\ y ^^»;t?;U'>r>i.£fc 
;^J:»9CHO-d h f x-imm\^Yyv:^y 
>^^^n^fto <t*3CHO-d h f r-iBBfla*fcti=in>-t:- 
r;fe^^D r . L. C h a s i , Dr. G. U. C h a s 

i n. x^ x^Ltz. ms&&mi±yji--<y:^(Dfic^\-'Z^ 

(DMEM. 7n-{t) (cynyvTjil 5 0/i g/ 
ml. 3g#f4-l&»^Jk}t (DFCS, ^y=»tt. 
»^2 2 0-6 4 4 0 AG) . 0%t ^jr^>ct ^ iC/jU 

^ttm) »&ti'\ 2 0nM. 2 00 nM. 2 m M. 2 0 

KtoStMtt (9G5E) -SrWitLfco C</)iteJta^f^iS 

[0 0 7 4l r(Di§«?Sl 0 1 ?rO. 2M N 

aCl^^ 2 0mMNyxiSKiffia5?« (pH7. 4) 

X^^UtLftQ-iryr^^—y^ (yr/u-^yrttl 7-0 
5 10-01) ¥mimmmx 
N a Cl 1 M^*2 OmM K y ;^i£»ffi«5?« 
(pH7. 4) -CSdaS-frfcS. C<0®5>«:2 OmM S 
Vy^&mm (pH7. 4) •C5f8F{::*RLfco S!fcv^-C, 
N. L. E smo [ J / B i o 1 . C h e m. 2 5 
7-8 59 (1 98 2) ] (OI^^^J-fiEoTf^KLyhvW 
y:/nfc'/v:7;i-;^73rn-Kn>tf>?r. p. Cua t 
recasas [J. Biol. Ch m. 245-3 
05 9 (1 9 7 0) ] <0*i5fe;cUfcd^oT:/aA'>r:x 

y:i-:^y:tu-'hu>\f>rJiu-':^^yM. (gJlTD l 
F- ht2>\f>^1UyAtWtio ) 4:0. 2M NaC 
It^ 2 0(nMy>'»ea&?S ('pH7. 4) -c¥»<t 

ittStW&Xm^^. 1. OM Na C l'&*2 0mMy 
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^-ymtmm (pny. 4) ■v?^tti~r^::i:(-J:»9fi&t4i® 
mmt'f'h'J^Ms (PBS) -c^mitLfz^yr^V^u 

S- 30 0 (yryuvvTttl 7 -0 5 5 9-0 1 ) :^ 

^e^t-ro/::, r ;rrtRL/t-<>^5^ K^rD 1 2 3 A 
s p<i: tZ-io 

[0 0 7 5] (c) trH^<D\^m 
C\f\M^<nXo\ztn$iLfz^':/'^\'D l 2 3 A s pic^-f^ 
«L*il, bJcSE. HarlowblAntibodie ;0 
s A Laboratory Manual92(l 
9 88) Cold Spring Harbor La 
b o r a t o r y: ^r^^oT'^1^^ (0*&fe«?.. 4 

[0 0 7 6] C(7^*a«^7)J-<7'f"KD 1 2 3As p tSfS 
m\~ (4) - (b) Kto;^ 1 0 n g 

a^KLfi'::':t5">{t:ln:'>1^^l gG df-T y >1< 7 
6 2 - 1 8 4 0) ^2t^^i^tLX&f^^^^tz 

^i.y--^' (r-e-^-yi.v'-^'/^V RPN1051) 
^SJ^^^It. (^-^ nn-:^:^ S-yt) 

^tj ^ -tt ^ ;^ii:-T%fe ^ ^i: ^ i: JS&ISfetO ^ S ffi 

10077] (d) EL ISA 

K(/jai;t, K. S u 2 u k i 6 : J • B i o 1 . 30 
C h e rn. 2 6 4. 4 8 7 2 - 4 8 7 6 ( 1 9 8 9 ) : 

cv/-;EL I SA;::,l:n^£tL/::. mh. mi^(Dn^m\ 

(4) - (c) -?ISKLAi'>-+^:¥lair S Snv.-tf^v'- 
-i- :/fa(^^*^r E . Ha r i owb [An t i b o d i e 
s A Laboratory Manual 630 
(1988) Cold Spring Harbor 
Labora lory; ^w^^^,^F (a b * ) 2 itLfz^ 

tt:^o. iMmmmi-h'j^^i&mm (pu9. 2) -c 

5/i g/m 1 tnC'S J:9i::*Rt. 1 0 0 i/:A:t?i 40 
-5 J: 9 119 6:A:co'7-r^ n^'-Y^-yu— h (y-r->-f^ 

yi^tt. 1.1 - 0 1 0-7 8 0 1) \Z'j^ 

ii-r^o lB#raS. ^^U'-htO^'t^rO. IMfi^K-^S 
(pH9. 2) -Cfflc^^U. -t(O«10%jE 
^^^f-^ifiirS (:7p-^tt ;t;^n^S^2 9-4 1 1 ~ 
4 9) ^2 0 0Ai 1 /:A:i:/jr^i:9;::Aix2B$Wl>^n.;/ 
^^v^^rtr^^ a:i^T-ft?*ffi (0. IM NaCK 1 
mM MgCJ2 0. 1%BSA. 0. 05%Twe 
en-20^^ lOmM U ( p H 7 . 

0) 3 X'ttita. 9IS-r5-<y^K<oS?R?rO. 1 %B 50 
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SA, 0. b%'^yf-l^. 0. 05%Tween-20 
-gW. PBST 1 0 0«;!i»fj> 1 0 0 0 0 Of&^T 1 OfS 
rtiC^^RLfc^. 1 0 0 /i i ■ro*7ticAit2 5$fBlS 
^t^-ti:^). ^^^Xhtm^^mx-m^^. WxEc^F (a 
b* ) 2ft:Lfc!ai: S Sn>.K^v'^ y >ft{*:4:S. Y 
oshitake?>lScand. J. Immuno 
1.1 0,8 1 -8 6, (1 9 7 9)] 0:^teJrt2Ei\ 
i3 Nv'iJ^— ^TaaiLfc*n[(«R ( 1 /i g/m 
1 ) 1 OO/i 1 /:A:i:?i6J:9;::Aix. lB$|B]Sf£:^? 
^i>. ±.^m¥mxm.^'^. O. lmg/mJcO«S-r 

PBS{r»«t/t4 -MUG (4 -^^yu^v-^y 

M- 1 6 33) (Dm^ \ 0 0f2 1 /Tti/^-SJ: 7lIAn 
fCo ^it(Dm'&n 3 6 0 n m(7>fi5fiiSg. 4 5 0 n mfO 
»l^ttST9 6?t:/u-Kffl*)t^3t)t«H- (^<v-ry 
i^;=^?± ;<7^^D/#^i 0-0 1 5- 1) i-ffli^ai^L 

/-Co *s»ii^ 1 ;;i/i^-ro 

[0 0 7 8] (5) A s p 3 s ' (O^S«c<Df^» 
(a) yy;^^: KpSV2TMM 1 (Oflt^ 
S^^^:1#SW3fa^O#ft?:fflv^-Cx^ y-^^-TMd 3(7) 
TE<0«Sfi?iJ: 5- -CTGAAGCAC 
GGAGCCACGGGCTCCA-3' (2 5me 
r) ^Wt* 53ESfflDNA-/o-y (JLUT, "^^-^ 
tl^-f^o ) TMm 1 

^ji- (1) - (a) tnnm^mm(o:^mx\ ^mm 

1 - (4) - (a) Xni^tlftmm^f^zry::^^ KM 1 
3TMD l<0-^?refe^L-C, A s p ^ e 7 A 1 a 
coS««rtTt\ TMMl tft-r^DNABR^i-^-^trli* 
x.^J^T'^;;^ ^ KM 1 3 TMM 1 Z(DTMM i 

n. KmcOBB*&=i K^^ (ATG) 1 eSB^-T 

(7>T^ /W^-h^h^a^oi)'^. 3 6 7SE3(nA s pT^^A 1 a 
.$lft^rLTt^^»-<r/^ K^r'- K-^^^JfiSfi^'J^r^ti'JS 
i£fia^?il^rSL-Ci^/'i. ^5®i::*fl«^x.ft^r^>^.5: KMl 
3TMD 1 t \ ^-y-^ ^'-TMm 1 7i>/W ^-T X 
L-CA s p3 ' 7)^. A i a ^ « "i'-^*$ixTt^^(!: 
c^Sr/T^fo SEi::. ::co<a}j^;t*-7'^ ;^ ^ KM i 3TM 

M I ODNA^rH i n d 1 1 1 RUB a mH I X'^^m 
itLXs TMMltOif^Jl 7 00 b pDNA«ff>t«r*«IU 
/to -^':fy:^^ KpSV2-d h f r (ATCC 3 
7 1 4 6) *rH i n d I 1 I &t/B g 1 I I X%±m{C 
\.X^^^-^'^. C(7)-<^5'-i:±iai 700bpD 
NABff)!- 1 ^rT 4 DN A y ^*rffli.^To/^r>^t:> 
ii-, y ^ X ^ K p S V 2 TMM 1 
[00791 (b) y^^^^ KpSV2TMM2C>fl|IS 

ft^^Oli. TEoJfifie^tJ: 5' -CTGAAGCAC 
GGTTCCACGGGCTCCA-3* (2 5me 
r) ^Wt'^5^"r-^:J'-TMm2*rffll*2^a^(i± 

'^%ism\- (1) - (a) t'mm\zM^(r^y5'^x. 

nrnw- (4) - (a) X'^hf\.tJm^7LV^':ryy^X 
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KMl 3TMD lcO-ffl^rek3EL-C. As p3 ^ 7 
1 u^o3Eft^tTt\ TMM2 t»-r5DNA»r>t«r^ 
t^l§*;lfr:/^;^^ KMl 3TMM2^r^#fcc C<OTM 

m^m<om^^v> (atg) a^^s i 6«a 

4-C(OT^/»;&»'^?5r4d*. 3 6 7#a<OA s pd^G 1 
M 1 3 TMD 1 t ^ 3.— 7">r 2 d^^^^T ^ y ^ 

>rxL-CA s p3 6 G 1 u3 6 7 (r^ife^tvct^ 
iirr^^r^-fo z<ol§tfe***=7'^x^ KMl 3 10 
TMM2<ODNA5rH i n d I I l&t/Ba mH I "C^ 
^m^tUT. TMM2<0*dl 7 00bpDNA»r>T*4r* 
«Ufco -J^^^^^ KpSV2-dh f r (ATCC 

3 7 1 4 6) *H i nd I I I&t5Bg 1 I 1 
mftLT^iJ'^-ir^. C<0^^^-t±El 7 00b 
p D N A Wf >i- 1 5: T 4 D N A y — * ffl I ^ T o /jr f *> 
h^. X ^ K p S V 2 TMM2 ^r^lfco 
[0080] (c) Asp3«7<03Ca«C(OCOS-l 
*fflfla-^(0 h ^ 7 ^ v- 3 > 

pSV2TMDl, pSV2TMMl, pSV2TMM 20 
2COCOS - 1 ^«J!&^^0^7V::^:7^^v^3 Mai 
(^^IteWi- (2) (n:^&;rito^o -tn-fnoT^^^^ 
^ K{::ov^'C. 9 OlHjtT):^^^^' h n;}<— v-a :x^rtf 

[0081] (d)Asp3«7 <03CS{t:i0^y^ K<0 

miEcn^J£fi?*J 1 - (5) - (c) -?'#e>ixfc««fi9 0 

0mI^:5mM :/»IHlrtt ( p H 7 . 4 ) -C^tlHt: 

^17-0510-01) 0. 1 8M N 30 

aC l^^SmMy (pH7. 4 ) "CiSfe^ 

0. 2 8M NaC\^'^5mM])>StWSi6 (p 
H7. 4) -cmm^'ttzc -Oi©5^5rChe 1 

e X 1 0 0 i^U :ty V\t iJ^^ ^Sr^r 14 3-2 
8 3 2) 4r{£fflLTCa><:^:^?:l*^tfc5inMy >K 
tSWffi? (pH7, 4) TS^fLfco ftl^T. ±ffillffi« 
1 - (4) i-£«OE.L I S Alw<t9-tiV?n(0'<:/^ . 
K(0^ft4^^To to ^iOeM-tn^no-^T^f- K*i 5 0 
/I gd5'#f>ixfco ifc. pSV2TMMl{::i?)JKKe . 
ft^JxfcCOS- liWa&<ol&«±«J:9tt»i^^lxt-<y 
^KDl 23A 1 a. pSy2TMM2«^i>)®«e« 
SKfcCOS - l'iW8a(0««±ftcl;»?ttK$ixfc-<r^ 
KDl 2 3G I xitVfLIt^ . 
[0082] (e) Asp3 6^(O«»(*^<0><7^^K(0 

ft(liE<0|?lt«l - (5) - (d) .l-ib%A-cm». 
fc^y^KcoSift (0. 4Aig/inl) ^-ov^T. 
col^JSeUl- (3) (0*ifcl::av>ha:^b'vlwJ:6:/n 

v-^>C(r>m^itf:im-ri>m\ti:m^Lit. fat, i 50 
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0-5 mM<0;<7yWv">iK>< :4-:xaia{C^Nt 5J£ttffl^4: 
trofco ya7^^:xC<Oft*3t)J-N. L. Esm 

on [J. Biol. Chem 2 5 8 5 54 8-5 
5 5 3 (1 9 8 3)] (D*&S::tSv\ ^^hV:/i^>id: 
SJci^aSlUfcG 1 a K^-r:^JtL(0:/or-Y>'C 
(tlTGDPCt^-fio ) 4:fflv^fc*&J::ow^Tt>l^ 

^iESfia7-9;r^-ro 

[00831 D123AspH. ynx-f V'CfOffiitft: 
(O88{-llv0. 4-0. 5mM<0;(7;Wi/i>A>r7fvaiS 
{c*;v^T«:^ffi«r:*-r«5v^St42i5«imSlxt. GDPC 

to 

[0084] D123A1 at^oi^Tll. yDx>rv 
C. GDPCV^-fixo«'&;rfclSi,NfStt;65«im^ixfco 
Dl 23G 1 uS^oiN-Cll. Dl 2 3 A s p t 
tt*r*Lfcd^ yoT^-r vCiOffittfkcoSRlrtlD 1 2 3 
Aspdlt^l. 2faF<oS5l^ffit*=Sr*tfco 

[0 0 8 5] nt&mz 
( 1 ) ^fiK-<y^ Ktof^M 

"-i-/^ Kco^fiKH. :7a:^^UT-fc hT^^yW^gg (PAM 

»fJIg) ?r^«f«^tL. -<^^Kai(i^fi£« (T^^^ K 
^7^/1.4 3 1 A) ^rffll ^feSffi-a^fie 
^{Ccti?. b N y >'(D4 0 6S@;6^e>4 

4 4 »g(or^ /KE^'J JL^iT(7)3«S<o-<>^ 
^K4r^^L/to 

KA:Met-Phe-Cys-Asn-Gl n 
-Thr-Al a-Al a-Pro-Al a-Asp- 
C y s — A s p 

^y^KB -Al a-Cys-Pro-Al a-Asp 

— Al a— Asp — Pr o-Asn— Thr— GI n ~ 

Ala-Ser-Cys-Glu 

X:/^KC :G1 u-Cys-Pro-Gl u-Gl y 

-Tyr-I 1 e-Leu-Asp-Asp^Gl y - 

Phe-I le-Cys-Thr-Asp-Ile-A 

s p — G 1 u 

-t:/^ KA<0«^I1. P AMWIBJw t - b u t y 
1 o X y c a r bo n y I - a s p a r t i c a c i 
d /5-benzyl si r «rie^^?-frfcPAM 

9 D ^#^4 0 0 0 9 2) «rW«iBmt aaJtc^fea 

(WBoc-Cys (4-CH30B2l)>B c-A 

sp (OBzi) k%mv(ti^x^vkr%jmc\^ 

oie-^^^-frfco ^:/^KB&TJ^C{-ovnTM. pam« 
881^ t— butyloxycarbonyl glut 
amic acid y — benzyl est r$: 



t 
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^■t ^ -t tt P AM- i>mmtS iT^y^ Y^U 
yii^7.TM.. *^'D^^S^4 0 00 96) «rm«W»i: 

t-butyloxycarbonyl-L— a Ian 
ine (Boc— Ala), t — b utyloxyca 
rbonyl— L— asparatic acid 
— benzyl ester (Box— Asp (OB z 
1)), t — butyloxycarbonyl— L — 
glutamic acid y — benzyl es 
ter (Boc-Glu(OBzl)). t-buty 
1 oxyca r bony 1-S — p— me thoxyb 
enzyl-L — cysteine (Boc-Cys 

(4 -CH30B z 1 ) ) , t-butyloxyca 
rbonyl-L-PHenylalanine (Bo 
c-Phe) ,'t— butyloxycarbonyl 
-L — Asparagine (Boc— Asn), t — 
butyloxycarbonyl— L — Glutam 
ine (Boc— Gin), t— butyloxyca 
rbonyl-L- Prol ine (Boc — Pr 
o), t— butyloxycarbonyl— O— b 
enzyl— L— Threonine (Boc— Thr 

(Bzl)), t — butyloxycarbonyl 
-O-benzyl— L — Serine (Boc— Se 
r (bzl)), t-butyloxycarbony 
l-O-2-bromobenzy loxyca rbo 
nyl-L-Tyrosine (Boc-Tyr (Br 
IJzl)), t-butyloxycarbonyl- 
glycine (Boc-Gly), t-butylo 
xycarbonyl— L— Isoleucine (B 
oc-lle), i-butyloxycarbony 
1-L-leuc.ine (Boc— Leu) 

(1 g) *r7-yft*3(?R;£;«SirAix, r^-J-)V 
(0. 5ml) ^r»0x.a3^-e:fco -ErLT. 

1 Cm 1 i:mx.. cc. 1 B$r8is;£;$-tt^fc«. u^\z7 

•yitMm 1 Ufc. « 9 1- 1 %ttK^rAOx'<:^f' K 

[00861 ( 2 ) ^Bfc-?/^. Vn^mt. «K 
Ktii&<r>nVS.m2- (1) -C^fifctfc'<7'^'Kll. J. R 
y a n I J. B i o 1 . Ch em 2 6 4.2028 3 
-20287 (1 98 9) ] (Oj^^felCtfit^^^riFl'KO-:^:^ 

KiK^Oj^fiE. fttmK^ffofc. IP*)', 
fc-!:/^ K€r H P L C-e»fli T 5 y St^>«f "CiE L < 
^ric$*t-ci^-5ri4r*»«, 1 0 0/i.g/m i <oaia 
;c/jr^.J:7l::, 8MR*^W0. 1 8mM KsFe 

(CN) 6iK{r»/WUfc, ftv^T, CO'^^^^KSiffi* 

5>«fffl«HPLCirj:ij«l»Lfc. rroS^lcpH 
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2. 5Jw<c4i-CNy7/U:*-nttBt (4 0%) •S:AO;t, 
Wat rs Bo n d a p a k ; (1 . 9X3 

0 cm) iCibfIKU «ffiTT»j»U B«jt-|-i^ 
fi£-irf^K«:3 0mg#fc, mexO^fig-irTf- Ktt. 
HPLCirj:55^«f-CM:. 9 9%«±©««T*>»). •& 
ii?><or5/MfiJijr±, Ili6«l2- (1) 

[0087] (3) ^^'^^^Ktrii ha^trv-Oh 

<0||»«1- (4) - (b) TfllKUfcD 1 2 3As p 
SrO. lMfi^^Bt:M*y !>A«ilfa (pH9. 2) "C 
1 . 5 /1 g/m I i^irS J: ?!-**!!^, i 0 O /j 1 /"K 
ttii^b\:i^&^K(r>W■^&ELl S xm-^ f n 9 ^ 9 
3^ra«» h<o?C«-0. 
lMfi«»:^^';•>Att«^« (pH9. 2) Ti^j^U, 
*<OftO. IM NaCl. l%BSA^^50mMh 

20 'J;^«fiM8Wat (pH7. 5) «ri 50/1 

(0. 5%BSA. 0. 05%Tween-20ft*5 
OmMS!^;^ie»«W»t (pH7. 5) T^WLfcSn 
V'lfV (0-0. 4/xg/ml) ttt^/iitSro^fiE^ 

r^K»«i«r3 7'C. 3 05JSrt:$-frfciS««r»D^, 
^jfi 1 ^IBJSJS^-a:*, ±ieftjfaTi5ti^«, O. 1M 

NaClff*r5 0mMhy;^lfiMiftllf« (pH8. 
0) ir20 0/iM(D»S-CS«LfcH-D-Phe-P 

1 p-Ar g-pNA (^ira S 22 3 8) 4-10 0 
30 fi l/f^vmt1t, ft«*IB3(0St£:«ie«tfcpNA (/< 

yx-yar-Vy) «:4 1 0 nmWiW^Slfi-CSl^U 
fc, '^t/^ Klf j6ADB#(0 h n i'Offitt^r 1 0 0%i: 

vfvfDfiittoti^^yo-cSLfcffiirvt-r?),, 1.00 

««r3k«)fcv. «f*li«2irip-r. 
[OO88]lltt0i|3 

(1) T'?^? KpSV2TMM3<D^ie 
«Wfl:1*»«3CS<o#&«rfflvyt'7'>f V—f—TMd 30 
fth)*){r, TE<DttSfi5>J: 5' -GAAGCACGG 
TTCGGGGAACCCCAGG-3' (25me 
r) iS'-TMmS^fflv^iKWUlfltl 
iE(D^«l- (1) - (a) i:l?««l{-ISI»«*ife 
-C, ^«1- (1) (b) -C^c>nyt:ffllfeii.*:r7 
KiMl 3TMD7«j-e5*ei:3CtT, TMM3i:«; 
-f6DNA»f>i-«:^tfl§»;t(*::r7;^^ KMl 3TMM 
50 3?r^#fc, rOTMMSIi. i25im«BB*&3 K> (AT 
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G) fi-h\s»B<oriym. &v^. 3 6 7»Bd^?>4 

8 0#B^T«OT^ ySIA>bJi57)^ 3 6 7»ecOAs 

y:^^ KMl 3 TMD 7 i: ^ a.-x-*' ^ — TMm 3 d^yx 
><yy XtTA s p3ft^ G 1 uiraEjft^HTi^S t 
r^^r^-To SEi::. Z<otaftx«^r7>^ ^ KMl 3TM 
M30DNA$rH i n d I I I RX^B a mH I T^^tfi 
^ttX. TMM30tt5 80b pDNAfr^ti-^IBL 
/to KpSV2-dhfr (ATCC 3 

7 1 4 6) ^rH i n d I I I Al^B gill T^t^W^ 
^bUT^^'^'— Sr^». ccO'<^'^'-i:±IS5 8 0 b pD 
NA»r>tt «rT4 DNA y 4:fflv^To?i#'fc*:> 
-fr. KpSV2TMM3^r^^fco 
[00891 (2) KpSV2TMD7. pS 

V2TMM3<OCOS- \ im&^<o h y y:^y > 3 

pSV2TMD7. pS V2TMM30COS- liWaS 
^(Ohy^y^y^^i^B^^^ m^<o^Mmi - (2) 
(D*-&i::t$ofco ^n^ixcoy^;;^^ Kiroi^T. 9 0 

n*^9 0 0nil^fco 
[0 0 9 01 (3) KpSV2TMD7, pS 

' V2TMM3Th'7>;^7^^v^3:^L/iCOS- 1 

mi^(OnMm3- (2) -C^#^ixfcJ&«?S9 0 0m 1 ?r 
5 mM vSe«W?R (pH7. 4) XW-mitLfzQ^y 
rp->^;t?^i.ir««^-tt, 0. 1 5M N a C 1 

omMV^Smmi (?H7. 4) TiSti^S. 1. 0 
M NaC1^^5mM!;>^K«W?K (pH7. 4)T 

/lo SCI^T. 0. 2M Na C 1 ^W2 OmMy 

afiS {pH7. 4) T-^ftLfcD I P- Na^tr:^;^; 

6co;cffit^/tffiWttmr*«. 1 . OM N a C 1 

2 0mMy ^-aia'iins (pH7. 4) vmm-r^zt\^ 

2M NaC l^*20mMy>Sta«tt (pH7. 
4) -e^pfBittfcD I P- hn:xtr^':«y7-^icaL. fli 

1. OM NaC l^W2 0mMy (p 

H7. 4) ^m-ri>zt\cx^m\^m^^nit. 

[009 11 OIN-C. Z(r>m^{:Che 1 x 1 00 

Kit ^^'p^S^l 4 3-2 8 3 2) 5r 
^^fflLTCa^r^^^^-S^^UfcSmMy (p 
H7. 4) Ta«rLfca;fei^Ky (T^a:^ 
n^^»^4 2 0 5) fflv^iatt^rffoyto »:i^"C. ±iE<0 
^«l- (4) - (d) \cSML<oELlSA\::xr)i 
iv^<o^:/f'K<o^««rtTofc. -E:n-?ix5 
0/i gco-<y^Kd5»e>ivfco pSV2TMD7?rh^ 
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^y^K?:E4 56As p, p S V 2 TMM3 «r N ^ 

:/^K5:E4 5 6G 1 utftJLfco 
[00921 (4) E4 56Asp, E4 56Glucr^ 

tm(0%V&m2- (3) {Ct5V^T«[«. 

Klcol^T. flSiEcolgJSfi^ 1 - (3) co:^&(;iiti^hn 

^ tfco «f:*«r0 11-12 t-^-r. E 4 5 6 A s p !r 

oi^TH. Hi l.;w;^-rj:9t-. :/viy'y(>c<r>^mt 
<r>^\^\±. 0. 4-0. 5niMco;(7/Wv''>A>r;*->^fiS 
^ri;v^T«:fcll^5r*•^•i^^r^et4^5«^M^Fi^fco GDPC 

yto E4 5 6G 1 ulCoi^TH. Hi 2t-;T^<t9t^. 
E4 56A s pcO«^irl^acOffit4^^Lfcd^ ^ct^ 
^>'CtOffi{±{l:(08S;-(lE4 5 6As p!^it'<l. 

(0 0 9 31 lli&0«4 

(1) p S V2TMM4(Oflll6 

f^^»9;::. TEt^ifiSE^^U : 5* -GAAGCACGG 
GTCGTCGGGGAACCCCAGG-3* (2 8 
mer) ir^t-^* ^ ^-x-f ^S'-TMm 4 >&fflt 

iifltiiScoiiiifiea 1 - (1) - (a) tniRm\^m^<Dfj 
30 (1) - (b) -Qnhty^itim^^'^ 

y:^^ KMl 3TMD 7(0-SBir 3ifiSco}¥A?rtT<.v 
TMM4 tlH-'5DNA»f>T*«r^i?iaftx.»y^^^; K 
Ml 3TMM4$:^fco r<OTMM4llv E^'lScOMfe 
3 K:^ (ATG) ^ii^^b 1 8Sa(OT^ /K. &L<3 6 7 
*S;&*f>4 8 0«g(/)r ^ y»;5^ib>i525^ 3 6 7SFH 
(O A s p<Oi«lli5ll-t9 HBA s p;d5}fAft»0$nTi^ 
K^rn- K-r?>iaXia?»J5:^tfifefiE^J«r^rL 
Tl^fco Hi 3{r|a«:i(*^y5:^S KMl 3TMD7i: 

^ ^-x>r ^^-TMm 4 d^^^-r y X 3 ifiSc^^ 

':fy>^% YU \ 3TMM4<ODNA4:H i n d I I I & 
U^BamH I-e^^mikLT. TMM4a>»580bp 
DNAtSrM-^^lttfco ^ Kp S V 2- d h 

t r (ATCC 3 7 1 46) 5rH i n d I I I&t>B 
g 1 I IT^^^fi^kLT-<^^-S:^^. 
±8a5 8 0 b p DN AWr>^ t «:T 4 DN A y ^5rffl 
v^To>t zfy:^^ Kp S V 2 TMM4 ?r^^ 

[00941 (2) pSV2TMM5<0<»l* 
50 gSte»^W«Ji<0^j£4rfflUNTT'^ y-:^-TMd 3iO 



(16) 

29 

Tffi<0*a»5»J: 5' -GAAGCACGGG 
TCGTCGTCGGGGAACCCCAGG-3' 
Olmer) ^rW-f* 5 ^'-TMm 5 4-fflv> 

i>mfm3i<r>mstmi- (i) - (a) ts^Kw-rsj 
«<ojf&-c, mmmi- (d - (b) -c^fj^jtiias 

X 5 KM 1 3 TMD 7 «-S5(C 6 1*[S<0#A^ 
m \ TMM5 i:«;-r<5DNAWrK«:^WflSi*»::r9 
KMl 3TMM5 5r^fc. r.roTMM5H, E5IJ3i 
Kv (ATG) *>ibl 8»B«OT5/Bt. RXf 
3 6 7Si*»P)4 8 0»B©r5yK75>e>)i:5d5, 3 6 /O 
7»B(DA s pomtraicfc 9 2fiA s p AiffAf+iraS 
nTv^6-«rf- K5:3- K-ri«[Sie?iJ?rfttfi&SE5iJ 
Sr^LTl^t, H 1 4 ;rialfe±<*:y9 >^ 5 KM 1 3TM 
D7 t Sii-7-><'^-TMm5*W:/y i^-Y XLT6 

KMl 3TMM5<ODNA*^H i n d I 
I iSt/BamH 1 "C^^mftU-C, TMM 5 5 8 
ObpDNA»fM-Sr*«tfc, KpSV2 
-d h f r (ATCC 3 7 1 4 6) 4:H i n d I I I 

^'-i±IE5 80 b pDNA»fH-^:*rT4DNAy:ly- 
•^^rffl^^To/j:^*^>^^■e, 7*^;^ 5 KpSV2TMM5 

100951 (3) pSV2TMM6(7)fl|l6 

mm^mm.^(r>^^i:m\.^X7' / y-^'-TMd 30 

fth)»)il. Tiaw^fiE?!): 5" -GAAGCACGG 
GTCTTCGGGGAACCCCAGG- 3' (2 8 
mer) «rW-*-6 5 :x-v^-r ^-TMm6 ^rfflv^^glJI- 
imi$ff>mtllimi- (O - (a) t^K6^lc|Si»<o:^ 
m-?. siJfifi^i- (1) - (b) -t^'^bixtii&^x.»y 30 

KMl 3TMD 7W-eBlw3ti[S(Djf A^rmv 
TMM6irfH-2.DNAWf>1-*r^tfia^;i{*:7'7X$ K 
Ml 3TMM6$-?*fc, -iTJTMMeil. Mf^mnWik 
=• K> (ATG) *>f> 1 8»e(Or5 /», Sr73 6 7 
#H«>e4 8 0»S*T<or5 /Sf*»?>*-5;>5, 36 7 
#iroA s p<oWl' 1 use I u;i5#A^J!lO^?itTv^«'<. 
rf^ K*3- K-r-5JftSE^Jt^tf«UIE?'J*^,U-Ctv 
fc, 015 {r|alftift>^5>^ 5 KM 1 3 TMD 7 t 5 

KMl 3TMM6.<ODNAS:H i n d I 1 I 
a m H I T^^iHft; U T; TMM 4 <p*b 5 8 6 b p D N 
A»fMr**« Ufc, 9 :^ 5 K p S V.2 - d h f r 
(ATCC 37 1 46) *H i n d II I RlfB g 1 

5 8 0 b p DNAWititiT 4 DN A V 3y--tf«:fflV^-C 
o<e#*i>*><t, r9 5 K p S y 2 TMM 6 ^^li^ 
f0096J (4) COS- liW8S'^<Oh7>'^'7a:j5' 
-> 3 :^ 

WStm I, 3 RX^±t£.X&rt^bti1tzr 9 h'pSV 50 
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JO 

2TMD7. pSV2TMM3. pSV2TMM4, p 
SV2TMM5. pSV2TMM6{::oi^-cg»tt«l - 

(2) 0;^&{Cttl>COS- l»Sa'^Oh5>';^7^^ 
v'a>'4:?Tofc, 9 OliKOat u-^f h n;*?— i^?: 
m\ ««iBE4r-tix^ix*!j9 0 Om 1 ^fc. 

[0 09 71 (5) '^y^KoHK. S« 
B(IS6<0||JS«I4 - (4) Ti^6*Vfc«««9 0 Om 1 
ov^T, IIJS«!I3- (3) <o:fr&^r1^^,^fl^»*^Tofc. 

«»Jr/iP>v>l 0. 0 (E'* 1 .« • 2 80nm= 1 

0. 0) tm^LT. ^*iK&-^itnsk&(r>mi:m&L 
yr^'y/urs KV/wasi 5-2 5%<oi''9-:;'3^>'N 

>5 S D S - :K 'J T U ywT S K-y/wmaftBl^rff 

v\ cBB^fefe^:^f^v^:✓K^r»^5^ufc^:c5*-«^< 

vK(D^*«*»^ti.fc, pSV2TMD75'h7>;^:7^ 
^ h LfcCOS - 1 *8a<0»««d»e)fll»Lfc-iy<^ K 
4rE456Asp. pS V2TMM3* 
S LfcCOS - 1 «Waw«F««A>P>fll» tfc'-ST'f' h'i: 
E4 56G 1 u. pSV2TMM44rh7VX7i^ N 
LfcCOS- l»SaoiS««[*»e>««Lyt-ty^ K«rE 
4 56Asp2. pSV2TMM5S:h7>X7ii' f- 
LfcCOS- 1 iSiflao««iKA>c,fl|Ji{tyt-;:r^ K4:E 
4 56Asp3. pSV2TMM6«r h^V;^^^^ h 
LfcCOS - 1 ttl&<7>««j«A>e>||SJLfc-?7'f^ K«rE 
4 5 6G 1 u A s ptWtfc, 

100981 (6) ynT^^v-CflOSft^t^rffiit-*-?)?* 

m^<r>nii&m4 - (5) icsai^-cttSi. ^mufc^^yf- 

l0099lfiP*>. 0. IM NaCl. 0. 5mM 
CaCl2. 1 Omg/m 1 BSA^r^fti-O. 02Mh 
V:^&emwm (pHS. 5) JrsO/^ g/m 1 «07'd 

5 nivKOh^sytfy. 5 n M<iO»S! L 
?^<D'<:/^K€rJ!l0^3 7'C-CK;£:*-e:fc, Rft^ttSO 
0 tt g/ml(r>Tyf-hay\f'yi I liftVSmMED 

(Dti:Wim<ommmi- (3) E«(o^fiE««*ffl(<^5 

J^tfe-eiW^tfc. *S»Sr01 6. 17, 18. 19. 2 
0 tc^-r ^(D-s:/^ K^: j!lt6»B(0*a- C;^) 
Ttt, Sltfl:^ °7^'<' vcro^H:»*c>ix/iA»ofc 

*j>:^tfc?Sttft:7'Df:^ vc(o**Jtaj tfc. 
10 1 0 01 (7) Si4i»aHf^ffl<oai^ 

C 1 OA) *fflv^TAi»!SB^IBl*W:rr?.wi:i:io 
TW-«fco fiP*>» SmM CaCl2. 0. IM Na 
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Cl^r^tfO. 0 5Mh]}:^^mBt1im lpH7. 5) 
ay\) Sr»I!tm;r0-50nM<O«|»Lfc3tc«W<O 

5:132 1, 2 2. 2 3, 2 4. 2 5\:i^^^ hn^^lfy 

to 1 0 1'l (8) ii^i^wmmi¥m(o^m 

1 0 s c e 1 1 s/p I co4i/J>fi»fai.(P 1 a t e 1 e 
t Rich Plasma. PRP) l80ji\K2 
ON I H u n i t/m 1 (Ohnvtfy^ (v^-v^ 
tt T6 7 5 9)'*r4 0M lftJ;t*tlil/J^«d^S«-r5 
7)v 4 ON I H un i t/m I (O N d >- t'>S?S2 0 

4s:»M(?D-<>^^Ki:^tf»»2 0M 1 4'»WI::S^tT 

Kcofi^fe^rPRP;r«n;tfc^fSI«'0^i:Lfco ^fcifti 
^JvK6l6*lPPP (P 1 a t e I e t Poor PI 

a sma) (D^iSiSti: \ 0 0%t LTiM^tfco fe*^ 
Iil2 6, 2 7. 2 8, 2 9, 3 0 Iw^-f o 

[0 10 2] 3liS«5 

E 4 5 6G 1 u7)yn S u v tr> y -:?'-^>^^ K$r<^ 

(1) y^;^^ KpSV2 PTTMM3(0«^ 
(113 I {OT^$ix^>tTSirtto-C. E4 5 6G I u-Srr^^ 

i.^r«S$1i:5A(0><^^^ KpSV2 PTTMM3$r 

[0 10 31 (a) PTTMy>;?^-(OfP» 
E4 5 6G 1 u$:3-K"r<5aSiFS'SV4 OO^p^ 

v^"C«S$-fr5fca^>^c. 03 1 tr*-rB2?'J?:*r5 P 

10 10 4 ] Jt-f V !Jc<oE3^JSr^r-r5 4 tt<o;*; y rf>c 
U:*-^ K : 

05' -AGCTTAGCTGAGACACTATGG 
CGCACGTCCGAGGCTTGCAGCTGCC 
TCGCTGCCTGGCCCTGGCTGCCCTG 
TGT-3' 

©5' -AGCCTTGTGCACAGCCAGCAT 
GTGTTCCTGGCTCCTCAGCAAGCAC 
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^2 

GGTCGCTGCTCGAGCGGGTCCGGCG 
ACCCGTGGAA-3* 

®5' -GTGCACAAGGCTACACAGGGC 
AGCCAGGGCCAGGCAGCCAGGCAGC 
TGCAAGCCTCGGACGTGCGCCATAG 
TGTGTCAGCTA-3* 

®5* -TCCACGGGGTCGCCGGACCCG 
CTCGAGCAGCGACCGTGCTTGCTGA 
GGAGCCAGGAACACATGCTGGCT- 
/^^ 3* 

5rDNA^^« (Tr^>r K>'<^^v/;^T* AttODN A 
v'y-trl^^lF". ^x/W3 8 0*A) *fflv^T^f&if:fc 

5' *«i«rT4 3Ky>c^u;f^K:^-t"--tf|^i:r) y:^SI 

- y y^-f 5 w t J: ») PTTM y v:<;-*mfco 
[01051 (b) pSV2PTTMM3«Ofl|fB5 
*-f. SlttCdl- (1) - (a) Tf^LfcMl 3TM 
D3 4:Ava I I, EcoR IT^^m^fcL. E4 5 6 

20 A s p 4:=!- K-t-iafe^$r^*-r«>IS)5 2 0 b p(DA 
V a I 1 -Ec oR lBf>1-«r5Jtt. ttJaUfco ^t^lr. 
r<05 2 0 b pODNABrM-^rMu n g Bean N 
u c 1 e a s e (^fB®. 2 4 2 0 A) «rffll^-C5Ma$r 
5p»ft:Lfc»B a mH I ■ri'BYl:Lx j|i^;5 2 0 b p(rm¥s 
?r#fco pSV2-dh f r (ATCC 3 7 1 

4 6) «rH i n d I I I &tf B gill -C^:fem{kL-< 
^J'^-irl^fco »:v^-e. w(O'<^^^-i:±ffi520b p 
DNARa^ieit«l5- (1) - (a) -Cf^tfePTT 
M y V;3t?-4rT 4 y fef«:fflv^TJgJSt-5^ tfr J; 0 

JO p SV2 PTTMMS^r^^fco 

[01061 (2)r^;^^ Kp S V2 PTTMM60 

03 2l-*$rv6trSl^t*o'C, E4 56GIuAsp 

^rn-K-r^ae^^ryn h n ^^tf^-cr) y i^f- 

KSrffll^T«5ISi*:6.«>oy7:^^ KpSV2PTTM 
M6Sr«S6tfco 

[01071 (a) PTTM2 y >';&-<Ot^» 
E4 5 6G 1 uAs p K-r5iie^S'S V 4 0<O 

40 KSrfflt^-C^S^F-BrSfc*;::. 03 2lw*i-E^J«r*-r 
5PTTM2 y V;t?-*fPKLfc. f^iO^iftfiaTd 

®5* -AGCTTAGCf GACACACTATGG 
CGCACGTCCGAGGCTTGCAGCTGCC 
TGGCTGCCTGGCCCTGGCTGCCCTG 
TGT-3' 

®5' -AGCCTTGTGCACAGCCAGCAT 
GTGTTCCTGGCtCCTCAGCAAGCAC 
50 GGTCGCTGCTCGAGCGGGTCCGGCG 
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ACCCGTGGAAGAC-3' 

<3>5* -GTGCACAAGGCTACACAGGGC 

AGCCAGGGCCAGGCAGCCAGGCAGC , 

TGCAAGCCTCGGACGTGCGCCATAG 

TGTGTCAGCTA-3' 

®5' -GTCTTCCACGGGTCGCCGGAC 
CCGCTCGAGCAGCGACGTGCTTGCT 
GAGGAGCCAGGAACACATGCTGGCT 

-3' 

*rDNA^^ttl {rrfy^ hv<-r:t>;^xAtt(ODNA 10 
->v-tf-^if-. ex/i'3 8 0-A) ^rffll^TSfifefrif 

ri-y r^^'^-riwtSc j: 0 PTTM2 !i >*"«r»/S:o 
[0108] (b) pSV2PTTMM6(?0flll6 
^•f. leJttWl - (1) - (a) Tf^L^ilMl 3TM 
D3?:Ava II, EcoR I -C^±mft:Lv E 4 5 6 
As p«::3-K"r6itfe^*'&W-r5lft52 0b pOA 
V a I I - Ec oR I»f>?'*5>«. ttfKLfco S?>Sr, 20 
::c05 2 0 b p(DDNA»r>T**rMu n g Bean N 
u c 1 e a s e (^?Si§. 2 4 2 OA) 4rffll^-C3feiS8^: 
^mfktfc^BamH 1 tt5 20 bp(O»rH- 

^^^to -J^. pSV2-d h f r (ATCC 3 7 1 
4 6) ?rH i n d 1 I 1 &r^B g 1 I I T^^imtt^ 
^I'^'-^r^^/to Z(/)-<^^-iJ:£5 20bp 

DNASt^llJfeWS- (2) - (a) T-f^L;tPTT 
M2 y >-*"«rT4 y ^^rfflv^Tiiife"ri:zt(::J: 
>9 pSV2PTTMM6^^#y^o 

[0 109] (3) yy;^^ KpSV2 PTTMM3, iO 
p S V 2 PTTMM6£OCHO*ffll!a-^(7:) 

p S V2 PTTMM3C0CHOjWfl&-^(O 

fltii$(niiffi0»j 1 - (4) - (b) (o:&ffi;rtt 
sa^r^ vsu^^-fe-h (MTx. li^itmm m&Hi^. 2 

OnM, 2 0 0nMt/jr?»<t^5Cl(fi»:i8»P$*TV^^. - 
*=fi-"r5^:/'^K(Oiai4S» (PTTM) {rm^Llto 

v) PFCS. 5/1 g/m 1 If^ ^ VKi (Aquam 
ephyton, M rck Sharp and D 
ohomett) ^*r<0DMEMm-ei9St*-fr. »ifi<?> 

lOMOj pSV2 PTTMM6lrot^rt>fSI«frC 
HOiWfla'^<^3IA«rffi\ (PTTM2) 5r« 

[0 1 1 11 (4) -^yf^K(Ofll«. ^ft 
fllTxEo^iSWS- (3) -Cl^^jixfcPTTM, PTTM 50 
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2<r)««ttl 1 I^W3- (3) <o:*r'ft 

R(0^«3t»»;cyjr?>(,^l 0. 0 (E»^ic«-2 
8 0nm=10..0) i^^LT. -tixtrS-5#«[«ft 
0»*tf» Lfc t w ?)*ix^lx» 5 0 /i g -Cfco fco 
»KiE,4r^Kyr^ y/UT5 Ky;w««5- 1 0%<O 

S5l»»?rm\ CBBJfefe«rmv<>K5r««tfci: 
-?)m-(0/<:xK<o;WH«*ttfco PTTM*ffl8a(0«f« 
m^h^mpix1t-<:/'^ K^E 4 5 6 G 1 a fcl^Lfco 
PTTM2iiiflatD«««;&>e>»«$ixfc-<^^ K«rE 4 
5 6G 1 a As ptl^Lfco 

10 1121 (5) hn>'if>'trj:6^DX^::^C<Oft 
«l5t(0|gJSe!l3- (3) -Cflll4tfc^^^KE4 5 6G 
3t««:iC/jr?>VM 0. 0 (E>*i em • 2 8 0nm = 

10.^0) ti^^t-c. -tn;rs^§tt»tfc-<^f*K 

<0»«rft|ILfco ^hlZ^ COE4 5 6G 1 u&t^Hifi 
edS- (4) ir^^v^-CttJSf. ^«Lfc-<:/^KE4 5 6 
Gla, E456GlaAs ptrot^T. 
4- (6) <;)*fel;itti^hn>if>'iri:-5:/n7^^:/c 

lOl 131 E456GI aRXJ^. E 4 5 6G I uf^o 
l^T<7)iB*4:E3 3, 341^, E456GlaAsp{C 

J8i<)^K?i::/i^ofc;i^ *«M<r)^y^ KE 4 5 6 G 1 
a. E 4 5 6G 1 a As p4y::llE4 5 6G 1 u4r^;ra 

:^CcofiA^ti;ratto E4 5 6G 1 aCO*;65;E 4 5 6G 

^J^V2 0%^i^>^fto ifc, E456GlaAsp(0 
*-;i5E4 5 6G I ul::it-<4fiRLfcffil4fl::/nr->fvC 
0»7i5 3 0 5><oB#;feT8 0 %*;i*o/::o 

[0 1141 (6) v;<;/V;K:^>'^;w5'^>K(OfltS 

(a) N*«8r^yKE?«J(0St^ 
±EtTa;rJ:!?«IKLfcE4 5 6G 1 a&t5E4 5 6G 
1 a As p^. -ttt^no 1. % (v/v) SDS;k» 

:^-><:^xA^x>P4 7 0A) R. M. He w 

1 tk^(0^^ [J. Biol, Ch m, 2 56. 7 
990 (1.98 1) ] N**a«i I^IK*^: K-r 

P8 10 0) RXf:/jW<yiyODSiiJyMs 

tt) «:fflv^»«fSrm\ T$y»iE^J«:9i^bfco -to 

«f«E4 5 6G 1 a Jrotr^Td. TKcOT ^ /atfi?»j2)i 
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Pro-Va l-X-Pro-X-Phe-Arg-A 
1 a - 

ifc. E456GI aAs pfroV^TIl. Tt^cOT ^ } 

Pro-Va l-X-Asp-Pro-X-Phe-A 
r g - A 1 a - 

[0 1151 (b) y:tj/u^^^i^^/uif%ym(0»VS^ 
±iatTSi-J;l?«l»t/bE4 5 6G 1 a E4 5 6G 1 a 
A s p -tix-^ixM. J. Jorgensen?> 
[J. Biol. Chem. 262, 14, 6729- 
6 7 3 4 (1 9 8 7) ] <0j^&lrltl^7^/B«^«f4rtT 
ofco «l$itfc-<7^f^K?r2M*K{t::;t7y !>At»>tfl 1 
Ot;. 2 2B#fffl^fl7K^>/»U. "f-^'yTsy-M. {^y^-^ 
^•x/H2 6) f^tcor^ yK5>^lf (^y^-^ 
^T^yH 19CL) $rffli^T^ /»5>^5:tTofct 

[0 116] (7) tajk«)e@f^ffl(OfflS 

nrnmA- (7) <o;^ffi{::tti^Sl^t 
/::o E 4 5 60 1 a (coi^rolS*?ra3 6{::. E4 5 
60 1 a A s pJroi/^TcolSairias 751^-^0 Sn> 

[0 117] (8) tsi^mmkm\^m(r>ms. 
A^j;ri$as-r^::tii. ^«get|4- (8) co:^fe;rt3fi^ai 

^UACo E 4 5 60-1 a !roV^T(Oe*^S3 8i^. E 
4 5 601 aAs p I'oi. ^TcO^S^^H 3 9 JriF-fo 

[0 1 18] 

E456Asp, E456G)u(^^T^U 

(1) yy;^^ KpMTMD7<0fll?l 
134 0. 4 l;c^S1^6^TS;-t3£o•C. E4 56ASP 

3fecr)PGK7'n^"-^'-3£fiT(^«a$-e:5ytJ6(0><7 

KpMTMD7«r«l«tfcp 
[0 1 1 91 (a) PGTMy ^-i^-tOf^Si. 
E4 5 6As p?r=i-K-r4ae?-<OM*6:3K>'?:Ti5' 
* y y>/:^APGKitfe^(OBB^63 KvcD 

(D5*' -CGCGTCGATTCACAGTCAAAA 
TGCTTGGGGTCCTG-3' 
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Jtf 

®5' -GGACCAGGACCCCAAGCATTT 
TGACTGTGAATCGA-3' 

NAv':^-fe1^^■tf-. ^x/U3 8 0-A) ^rffll^T^fe 

LT^- y V C i: J: !) P G TM y 

[0 120] (b) pUMPGTMD7(Ofl|l6 

Ilfiffyi - (1) - (b) -Cf^tfcMl 3TM 

10 D7iCo\/^T, p«f"/^{^:ffi^^:^^^O^gi5^^^t2;*: 
«DNA?riB»«v A v a I I , X b a I "C^^r^itt 
NiS^-- K«(0-6B$r>:i^fcE 4 5 6 A s p Sr^*- K-f 
^ite^^^^-fSi^JS 4 Ob pOAv a I I-Xba 
im^^^a^ms flIKLfc. UM2d (IBII± 

:^i^^if^^2 2 7 0 0) 5rMl u I. Xba I T^Sr 
L#^)7. 3Kb(ODNAWr>^'«r5>»»»Ufco ol^-C. 
C ix ?> 2 «(0 D N AWM- i: ±g2tTa-C» e>ixfc P G T M 
y >':5(;- 1 ?rT 4 y ^rffli^TS^-f^ i: J: "9 
pUMPGTMD7?r^fco 

20 [0121] (c) pPGTMD7<o4lli6 

i-f. ±3BtTS-Cf^LtpUMPGTMD7 4:M 1 u 
K P V u I I -e^^m^bL. PGKS^ *=r- K«(0 
-SS&I5E 4 56 As p«r='-Kr^)ite^5r^tf*'^5 
1 0 b pcOMl u I -P V u 1 I»rK-?r5>«. WStL 
fc„ -;tr. t^^0af>(o;^& mmW-Z-Z 1 903 2) \z, 
v^\.^%hMzT^ . ^ y yy-t-A^jfccopG 

K:7'a^":5^-. PGK^-^ ^-^"^r^tfr^;^ ^ 
KpPGACY2?:MIuKNru I-C^»rL*^4. 
8Kb(^DNA»fM-^5>««l»!L/::o ol^-C. cia^2 
«<;:)DN A»rM-^T 4 y :</"-fef«rffl(. ^Tigi^-r^ c i: ;c 
J:>9 p PGTMD7$r^^fco 
[0 12 2] (d) pMTMD7co*lll6 

*PGKrn^-:$'— . E 4 5 6 A s p ^r^— Ki ^iS 

fci^. • y yy-t-AA5tEPGK^"^: 

^-^-;j^i^/^;5E4 5 6As p«S*{t (E4 5 6A 
s p«a*{4i:«^^»o ) «r:&t^:/^>^^ KpPGTM 
D7 4rS f i I "C^»fb. 2. 6Kb(DE4 56Asp 
«m¥{45r^tfDNA7^^7'>h«r5>««l«Ufc. - 

40 t2iB3e><o*& mja5P2-2 1 90 3 2) 

ibixfc^yx^ KpBSFAHYS 3«rS f i I -e9)»f 

T^*«r. E4 5 6Asp«m*{t<OPNA:77^^^> 
^«fi;55Sv^*ftT-CT4li:<f-■fef-C3tl$^L4^>. E. 
CO l.iHBlO ll;ih7:^::^73t~AUfc«. T>'t^ 
v'y >- (1 OOm g/m 1) ?:^*r"rSL-yn;^*^ 
«flfi±fci2:(f. 3 7t:-C"ft»«U. =:ia--$rJBfiR$ 

J:9la»^3^^ KDNA5rttmu. Bs 
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4 5 6 A s p««*ttd5»A$ixfclft»S.ft=»;^ ? K 1 

L/t, ilSi. ±3E(D««f<0»**>f,pMTMD7lrii, 
<i< 1 1> 5 3 l^-£l±OE 4 5 6 A s p«m*tt7J5^4 

[0 12 3] (2) KpMTMM3<Oflll6 
@4 2. 4 St^^^^nstrSirttoT. smwiril, ^ 
16fi*j6- (1) lca<K5tixfc(Di|5ltt(D*ife-C. E4 5 
6G 1 u?:=i— K-t'SSfiiF^T^' • ^' y y 70 
y-^i^*3fe^O PG K:ro*-^'-5aaTI-«m^J-fr5fc 
yxo^y;^; KpMTMM34:fllS6Lfco 

10 1241 (a) HJSfflS- (1) -C^%f>*ty!: 

Ml 3TMM3SrAv a I I. Xb a \ X%±^'!C\.. 
N4!a=»-K«<0-SS*>:i,^fcE4 5 60 1 u«:3-K-f 
^iSe^-^r^W-TiiKbS 4 0 b p<OAv a I I -X b a 

l»rK-4r^J«. »»Lfc. -;*r, UM2 0 (1BI«: 
*^'n^<#^3 3 7 00) «rMl u I, Xba I "C^Jdr 
LiKj7. 3KbroDNAWrM-«:»«»KLfc, ov^T?, 
rix^2«(7)DNABr>ti:±iE3St£W6- (1) - 20 

(a) T#?>ix/iPGTMy>'*-t4-T4 y ;<f— tf$r 
fflt ^TSer-t-i r t ir J; O p UMPGTMM 3 ?r#fc„ 

[0125] (b) pPGTMM3Wfl|l6 
*-r. SlftfiSje- (2) - (a) Tf^LfcpUMPG 
TMM3«rMIuI, P v u I I T^^mffcL, PG K 
5* 1^3- KSt^r-SB^tfE4 5 6G 1 u4r3- K-r* 
afi-T-*r^=fi"-r?)»!*J5 1 0 b pWM 1 u I - P V u I 1 
WrK-«r^>«. WWL/t, tefflf>(0*& ((|$IB5P2 
- 2 1 9 0 3 2) irt*t<^'<#?>ix/tT^' U*::;'>i, • ^' y 
yy-t-Attl3»E(OPGKyn*-^'-, pGK^'-$^— JO 
^-*r^*i>7'5^ 5 K p PGACY25:M 1 u I . N 
r u I , T9]»rL*^4. 8 K bWDNASfM-^r^JfRttK 
Lfco ol,^T^ -nib2aroDNAWr>i-?rT4 
*rfflv^-Cii*S-f--5r 0 p PGTMM3*r'#^o 

[0 126] (c) pMTMM3ro«IIS 
llt6eiJ6- (2) - (b) f«ll6^tilfcT^U*->>A 
• y yy:hA43t5PGK:/n^-^'-. E4 5 6G1 

*3l5PGK^'-5J^-^'-*»f>)a:5E4 5 6G 1 u«S 
*(4 (E4 5 6G 1 u«S*ffit«rf5. ) 40 

KpPGTMMSSrS f i IT«»rL» 2. 6Kb 
(O E 4 5 6 G 1 u «S*(t4:^tfD N A 7 5 ^^^« >' h * 
5J«»»Lfc, t&fflf>0*S mRsp- 2 19 0 

3 2) {::t«i^»?>ixfc/9:*5 KpBSFAHY8 3«: 
Sf i IT^BrU ^?P>J-, Tyi'*y*x^'— tffiyi?: 
iS£Lfc„ ov^-ep5#4:. E4 5 6G 1 uX^^fitWDN 
A7 7^^*i^N«SdS«t.^-p-^T4 !) tf-Cigei 
■frL*. E. col i HB 1 0 h^^';*^;*^^— 
fc«. ri'f->y^' (I0 0|ig/ml) ?r^W-r5L 



1*MV5-2 1 3998 

1 0ffl«:»«U -tio** J:»)|fl|ft^.3;^5 KDNA4r 
ttWLv Bs tEI I-eWWtfca. r;«/n-^^yyw« 

fc ») #fR<OE 4 5 6 G 1 u «5*&J>5if A^ixfeWlftil 
(♦^3X5 KlfiSriB^L. riT«:pMTMM3i:*i& „ 
U :*;«{rn»Lyt, iSi, ±Eo««f<ottjR*>e>pMT 
MM3ICM:. ij?>5C< i:t)5='f-a±roE4 5 6G 1 u 

[01271. (3) pMTMD7&t5pMTMM3<or 

(a ) rfu vrfyT. hcoaai 

★«*yi>A0. 5 g/y ^>A0. sg 
/ii[ft:;&y !>A0. 5g/«tfitvi^j^i/->A (7*Jfi) 

0. 5g/5t«tt(Il) (7*ii[) 0. Olg/ffiSf 
•t-N y •>A3 g/'l'-x h = hyf N4 g/'^T/S 
>1 0 g?r*l 1 J::»/WLfct><D„ 
CMHJK^lft: 1. 5%W*^S:^W-r5CM«ift. 
GAG«lft : i'y^n— yW4 0 g/T;^^«7=¥>4 g/ 

«[fl::*>'w->'>AO. 1 g/Jfift:-^-Ny i'AO. i g/ast 

a^aSiS [fitK-r^f^ ^-J-A (7*Jfi) 4 g/«EKtt 
(II) (7**6) 0. 4 g/Stfii-? (4*«) 
0. 1 6g/S6»3Efe (7*ia) 0. 4g/«S*fitK« 
0. 0 4 gSrTkl L{-»^tfcfc(0] 2 5m 1/0. 1 
MyvM/<y7T- (pH7. 0) 30mI**lLlr 

P-^^ty^r- : 0. 6M«fl:* y -^A/O. 0 1 M«l 
it-^if^'y^Jx/Q. 0 2 5 Mifi^k^yU^ f 
CMH»®fl6±-C 3 Ot;-C 5 0 fB4W$-e:fcr u^ri 

• 4^ y yy-t-x. (atcc i 1550) (o@i*«:?r 

CMJgittSOml ;r»«t. lEie^fit 9« (2 5 0 
r. p. m) ±, 3 0'CT3BraiS«tfco MlrgEffiif? 
1 m 1 4:5 Om 1 cOGAGt&lftfi«aLT, 3 O'er 2 
0 ^fB]JS« Lfc. ^e>ixfcJS«i« 50nil$-3500 
r. p. mTl O^^raiS'C.^U S*(t:«-it«$-frfc», 
0. 9%<DNaC l®«-CiJfe?^U> 0. 0 1 Mi^f'^i-^^ 

WW f-/w«r#A/y!;-r^'-r-»i"<-c (o. . i m^' 

0. 2MyvK-^hy!>A. pH7. 3) 20 

mncsfflu, 30'c-ci^ro». i: 9 l 

fc. J>:t^-Ca*«:4r3 2p0 r. p . m 1 0 ^^mfOa-C.. 

(Novott) «rl Omg/m 1 <0)8«■C^=r^•5P- 
<<5'7T- 1 Oin 1 {-Bffll,, 3 O'Cn ^fBJjsA:-^* 
{cfit9Lfc„ aS^J;*?: 8 0 0 r . p. in-C3 0&ra 
ffli-Lr^fci^pir. ?)« (TOYO FILTER 
PAPER 5A) ^:ffl^^T^lia•r5*liJ:»)» SJfef^ 
t:^n h:r7:^N«:^J«Lfc, »:v^TS[atift«:3 0 0 0 
r. p. mTS^raat^t, :/n N:/7X h?raa8^t-e: 
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3x 1 O^/pj 1 comS.tttiX9i::p-y<'yy7-iz 

101281 (b) pMTMD7»tfpMTMM3l-J; 

±iS6- (3) - (a) ■C^fcT'D NSflflBfS 
0. 1ml I'. pMTMD7tpMTMM3 5/igi*0 
■^L-m&l O fi \ iiiattz^. 0. 0 5ml<OPEG» 

»BLfc«, PEGSJS (2 5%d?y3:f'W>'i^y a- 
K4 0 0 0) /O. 01Mhy;^(pH8. 0)/ 
0. 0 5M*<t:*yV->'>i»/0. 6Miflit*.y ^'A) «r 
ImlSDtT. ^}a-C5;r3 05^IBI»!lLfc, *»< LT 
'#e>h,fcJi5««Blfe:^n S^^;^ S»»tt*0. 2 m 1 

hyyy^ hW^Mk U-yif^^ : Ag r 
ic. Biol. Chem. 1987. 51. 2321 
-2 3 2 9) {wEIE$ixTl^«)BRMlS«S] «r2 5ml 

^w-f y u- h jit^Kif 1 5 "CT 2 0 ^ra«f« L fc. 

^r^i^. 5 0t:f'{*iaLfcig±<OBRM»flfi5m 1 *a 
SL/t». 2 8'CT 1 4 0WJg«Lfc. ^-Wtt*. 
i/'n-v^'>vB|-iHftt'iofcJKKe»(*: (iJLT. HY 

{0 1 2 91 (c) fl^«eife{*<D««±fl|(0 Snvfv 

::(OJ;9!cLT^#c>i^fcpMTMD7. pMTMM3JC 
J:?>HYBJeKlc«flc5:.«-* 3». CM»lfi3 0ml{r 

3Ot:T3 0lB]16i:9^«tfc, (220 r. 
p. m) Klg«« 1 m i «r«.D^J«{::;i'<t (15 0 0 
r. p. m. ±»?r0iRL. ^li£ff>l 1 - (3) <0 

-'J'A . ^' y y^i'-^i. (ATCC 1 1 5 5 0) {-fi. :^ 
C01301 (4) E4 5 6 A s p. E4 5 6G 1 u(0 

mi 



40 



10 



20 



30 



W±<OJ;9J::L-C^f)*tyi:ttD7 I i:M3 1 {::o^^■r* 
CMl&lftSOOm nrffiSL. 3 0t:-C5 BWlgi 
(2 2 0 r. p. m) Lfc. ^«a«riS 
HL^UTiW^-HitZL. ^#f)iifciS«J:«5 0 0m 1 J:*) 
^mm3- (3) (D*&{r«£l>*«?g<0-?y^ K?rfll» 

3t^ftlC;tcP>lM 0. 0 (E'*i cm • 2 80nm = 
1 0. 0) k^^LX. iix\:i&^^am&nt^nn 

^TiiVTifV >V7 % Ky/Wflff 1 5 - 2 5 i^'a: 

>s*fflv>ssDS-/-}?yT^'y/pr5 k^Z/J'®^** 
^r^T^\ CBBSfefe«:*Tiv<>'K*:a«tfci:r-?>24 
K t 2 2 Ki02*W>'<V K3J5«!!l* jxt. 
[0 13 11 (5) SnvK'Vlrj:?,yn5^^'>Cffi<t 

±S?TS(::*5V^T«l«LfcE4 56As p. E4 56G 

1 uw^'<:/f^Ktroi>-c3IJfi«4- (6) (o:)^&{itt 

5:tEitt)t, fea«:S4 4-4 5{w;Tt-t-«5*fE?qW'<y 
^K4r»*ADtf5«^ (^) -en. filtt^fcrQT^-f 
WifiEllSftfjiX'iA'ofciJ. KE 4 5 

6 As p4fcllE4 5 6G 1 u «r»^)OLfc«^{'ll. S 

/to 

[0 13 2] ^ianmrnvf-mnms. 

«-riciii. IIJfi«y4- (7) w:;^ittHi£«,N»j:£u 
^m4rS4 e~4 7{rin-f, S n >-e'>'{rit'<. * 

(7) ila/JvfiSm«i»)f^fflro{*g 
6<3!::K*-r'5ci:»l. 31160114- (8) «:5-afrttt>9J 

^tfc, *s*«r!a4 8~4 9;::^-r. ^^e^co-tyf- k 

[9(11 




[ic2l 



50 
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^ -f * F 


B # ]fe ik CID> 
^^^^ 








BVSttttL 



« 3 




(0 I 3 3J 

1163 0 m 1 {C^i'>,^*nfi5«Lyt, $ etr. 5 0 /i g/m 
1 <OAn t i p a i n (i/^^-vttx A 6 2 7 1 ) 
UfcJiffi2Ww^flfil't>SflL. 3 0"CT2Hrafii:9 
t/t. (2 2 0 r . p. m) ttl8«>S 1 m 1 ^ifi'L^ 
^m\'i)^\i (1 5 00 Or. p. m. 55^) ±««:0iR 40 
U. (3) Oj^Slcai^hnvCVtwJ: 

ie*SrX4 Ant i p a i n *»iD UfclS* 

101341 

mkm] D7 im<om±i-i-<y^'h'n^m 

(1) D7 1«(D«« 

0 om 1 {-ftau 3 ox:-c5 ammt (220 

r. p. m) LtZo -tfOS. (50 0 0 r. p. 30 



m, 2 0tnin) J:: J: »? »<*:«r0iRa««f«*:i»-tl^ LT 
±ill?r!HliRL. 5 Om g/.m I <OAn t i p a i n (U 
i^-^tt. A6 2 7 1) lf*(DMMJSiftl Ll'WaL2 8 
*CT4 BiraiSilLt. ^e,ixfciSil±«l L4:0. 2 2 

[013 5] (2) D I P- vtr:^*7Ajrj:5fll 
« ■ 

±lEif S-e^^e>i^fcS««^^ 2 0 mM y :^»a.W»! ( p 
H7. 4) -C^PIBftUfcQ-fe^r D-5^*7A{i:5ftj»$ 

0. i 5M NaC i'&*r5mMy>'aftatfiat (p 

H7. 4). 0. 3M NaCl#*r5mMy 

ywsmm ( p H 7 . 4 ) : T»ai **fc. jJtv ^-cr (oh 

3>«:a«flcJ;r)a!i«[4:tfofc. )>:v^■C. N. L. Esm 
onb [J. Bioi. Ch m. 2 5 7, 85 9 (1 
9 8 2) ] (D*&{Ct£o-CfmUfc':?Wy::^af/P7* 
:^7*n,— hnyirv?:, P. Cuatr cases 
[J. Biol. Chem. 245. 3059 (1 9 7 
0) 1 «J^ife(iaoXynA->T>fl;Ufcr;{fn-?^Jc 
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^YfyrUa-:^^}^^. (KATD I P- hoi^e'^*^ 
AirlS-r, ) ?rO. 2M Na C 1 **r2 OmMy >-» 

etmm (pm. 4) -c¥«flsL. cws^^srau, « 

1. OM NaC ]^W2 0mMy (p 
H7. 4) ■Ci»mi-i>ztizi:ioz(r>1Sim^i:mit. 

0. 2M Na C l^W2 0mM!> VBe««ifi (pH 

7. 4) TSWfkLfcD I P- hnVb-V^^Air^* /O 

1. OM NaCl^* 20in 

M y ^Kiswift ( p H 7 . 4 ) -caai-r s c t tw J; 0 w 

'iS6«ro5^^«3t««l::/it>vvi 0. o (E>* 
J c m • 2 8 0 nm= 1 0. 0) t«5£fC. ^-mrfi 

atTSi::fc-v^-Ctt»UfcE 4 5 6 A s p (O'^rT^ KJr-o 
i^-c, 9iiJ!E«o|?lt« 1 - (3) (n>:^m:i^^\ hn^i^ 

ti:i)>':,tziiK ^^m(r>^-r^ KE 4 5 6 A s p^rffe^DL 

Si 5-2 5%wi<7v;3ivh(7)SDS-^yri' y^u 
Ky>'v m-it^ms,m. sDs-PAG^^-^ 

15/2 5. 1 0 1 0) 4rfflv^«SL»i!)?rm\ CB 

K«Lfci:r^E5 3 (I'-vi) Jc^-f<l:*J»)^>^* JO 
2 4 Kfc 2 2 K(0 2*(7)/<V KA5RISl$H/t„ 
10 13 6] (3) ttTM*>'i'n--)-/W^**:;!7 7AW 

fitTM*/ ^ a— -^-/wfetlltcOf^Kllv Ma ruyama 
h(0:^^lJ. Biol. Che m. 2 6 0. 1543 
2 (1 98 5) IKVtot:, W*., te«J:?)«l»LfcT. 
M^r^mtU, Ba 1 b/Cv>>;^{r»[H]^ffift, 

ttffliitefl&ii. fin . p 3 - X 6 3 - A g 8 - u 1 ttaa 

(P3-U1) [Ye 1 t bn?>. Cu r r en t. T 
opics in Microbiology and 
Immuno I ogy. -8 1. 1 (I 9 7 8) ] ?fd5ffl 

AT (t;Jf:^f-v^>-r5/:/r9v-^5-:;v) JS 
-5*i«:tcoi, ^-C TM«Hft«tlR t .tfc E L 1 S A (K* 50 
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tnii*:*«4-fi/>'f :/y v'—rm&im^te:^^:, m:t 

(01371 (b) ^/^'u--^/Wtt«:<03:f 
ttTM^y n— . 2 (D h n V tr>">.(D]6^ 

II. 9:(OJ;9/i:*ft-en'<fc. WStol^iSWi- (4) 
- (b) -Cfll»UfcTM4rO. IM fi^Hft-Ny^^ 
«W« (pH9. 2) -^2. 5 ft g/ml k^ii^olz 
5 0/1 l/5tt/j:SJ;9lc9 6:A:a:>5pj£EL I 

•T'u-hiDJt-sro. iM m^m-f-hvi/j^smm. 

(pH9. 2) -Cft^t. l%BSA#WPBS?rl 0 
Om l/5ti'i:SJ:9{w7^ix4'C. -«>''a -jxifr>^<^ 
ff9„ JJ:t*f, tilTM^/^^--^/^^^;«:K 2?r^tj- 
t&«±fll«r5 0M l/^ttJlf^ i^twAix, 2 5t, 2 

^mg:;£=$-&5„ Uci^-e, i /i.g/m i t/i^i^icp 

BSTftRLfchovfv^-SOM 1 /'Ttt/fSi; 9!c 
Ait, 2 5t, 3 0»R;S^S-e-2). PBS-Cife}*», P 
BSJwO. 3mg/m l«oaiST^/»LfcH-D-Ph 
e-P i p-Ar g-pNA (^ftt S2238)$r 
1 0 0 /X 1 /JtTiDxt, 3 7^:. 1 ^raroSiSS. iB 
ItLfcpNA hoTiiy V) ^4 1 OnmWiil 

^SEfi-ejW^tfc. te*?:«5lrjKt-A5, ^/^'n— 

@ffiOE4 5 6 As pl-J^^L. -tOlJtlftfS 2 2 3 8 
4:5^ t. pNA^r^fS, «tTM^/ ^' n— f /uta 

pNA<O^B)tA5«'>Lfc<, taTM^/i'o— 
tT:«£2ll, hn>'K'>'COTM-«cOi^^?ra«-)i-4'pNA 

/ ^' a — 1 II. TMro h B >- ir->'»$^S6tt<ri2- 
«U. */i'n--^yutt<*:2ll, TMW hnvC^^tSii- 
M*/^D— ^yvfti|:i. TMtwi?, Sn>tr> 

fc. BP*., *y ^ a-+/wtit«c*$tfi9«±«! 1 0 0 /< 
1 tmi*<0|gtt«lll - (4) - (b) TttSiLfcTM 
(3 0u/ml) 100(1 I i&^L. A'Cs 1 4 8#BJ 

S*£:$-fr-6. fti^-C. WSE<D||JfifW 1 - (3) ®:<^ai; 

i4<0iH^«rff ofc. «l«*«6 . ^TM* y u 
— ±/w«t»l. 2M:, Pni^ttTMtCiS SaV'ifXD 

if I. 2p.. m^ti>rM±.(r>hu 

»«-f-5. TM«r>hn>b'>-<07'Dr--^vCf£<4{kC5(£ 
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>Cl^-tm{t. hoytfytS-^mSLAiS^-S-Chi. -fro 
101381 (c) ^/^'^-•;^/^^{♦:*7-t.o^f^ 

n-?:*iXC NBr-act ivatedSepharos 
e 4 B (7r/V-V'>rtt. 52-1 153-00-A 
I ) {-7r/l^>rtt(0-^:=-aT/P (A f f n i t y 
Chroma tographypr inc i p ! es 
& me t hod s) ;rav%3t7-yyj V^^L. ^yi'n 

* 7 A^r-t-H-^KfixTM* y ^ o --^/w^ti*:* 9 i , 

[0 13 9] (4) iaTM^/i'a— ^/Wjn[{t::*7Al 20 

itdtrSS- (1) T^#?jnfc««?ft?r2 0mM';>SE 
ffiiliffi (pH7. 4) -CsPHifkLfeQ-fe^rn-x*? 
u^l'lRM^ii:. 0. 1 5M N a C 1 ^W5mM y V«f 
(pH7. 4) t^i^t^S^. 0. 3M NaCl^ 
=ft-5mMy VfiBS'dnS (pH7. 4) TSm^-frfc. ' 
fi';(B»;cNa C 1 4-»«ftO. 5Mi/^'5J;9{-*AB 
L. iiiEtfSS- (3) -C^-^KLfc^iTM^y 

^' n— t-A^t{*:*7i»l 4:0. 5M NaC 1^*2 0 

mM'jyemmm (pH7. 4) v^mitLftm^. z so 

t«8'(Bffi-etti*«. 0. 5M NaCl^WO. 2Mi^ 
y (pH2. 5) TiSai-r^ -tJrj: 

^^S:&^)/j^®eK(05^^®)tfi^5»:!::/i^t>l,M 0. 0 (E'* 
1 cm • 2 8 0nm=l 0. 0) ijK^UT, -tHJCS 

i2'fTei'*5l^-C»»LfcE 4 5 6 A s p W-ST-^ Kiro 

v>-c. ittik(om&9ii- (3) oJ^2fe;::av\ Sovtr 
kzim 5.1 izTP-rtarf :^^m<n^y^^ K«:fflix.>ii, ^ 

ix**»o;J5, KE 4 5 6 A s p ^SyjOU 

Krt:B$iBi tit L D T- 1- i't: «o 

as 1 5 - 2 5%fi5^'7-:^x>' h<OS DS 7'i5' y 
jv7% yffiv (!B-ft:*8lfo». SDS-PAG^u- 
h 1 5/2 5. 10 10) SrfflV^«a»l!)*m\ CB 
B (j5'^->-7'y i^Tvhy/i/— ) Sfefe«rmv<:^K4r 
««L/ti:c?.H5 3 (U-V2) {::jKrt;fct)5>^ft 50 
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2 4Ki 2 2K<02*<Ox-«>^ K;J5|E«$*xfco 
[0 14 0] (5) *iTM*/^n-:^/wtnL«c*7-t.2 

±l2tfa8- (1) -C^e>ixfc»«?K«r. 2 0mMy> 
W&mSi (pH7. 4) -C5p«fliLfcQ-fe7rn-;^* 
^-MrSHrS-fr. 0. 1 5M Na C 1 ^WSmM!' 
mSmSi (pH7. 4) -CifeJ^ft. 0. 3M NaCl 
^W5mMJJ>»«aS«E (pH7. 4) T^tU^F^fc.. 
roiB^lCNaC 1 *»aia0. 5\Abfihi.'')\Z.m^ 
Jfcl^-C, iffiffes- (3) Tf^WLfcfiTM*/ 
^'D--t/l^ft:;<?7A2 4'0. 5M NaCl^W2 0 
mMyvKfttfiflt {pH7. 4) -C^PflSftLfcSJc. - 

fc«af«t?iJfeJ*«, 0. 5M NaCl^^firO. 1M» 

fmmL (pH4. 0) T»ffi-r-5- tscii) -<o«it 

«)tfS»{r/j;t,v^l 0. 0 {E'*i .« • 280nm' 
= 10. 0) t«^L-C. *nt^fi':5t«Mft<r>»Srft 
» Lfc i: w 1 m g -Cfc o fc. ±iefTe{ct5i, ^^:«3S^ 
UfcE 4 5 6 A s pO'^:/^ Ktriot ^T, a<l3$«D||Jfe{W 
1- (3) cDj^ft;cttl\ SnVb-Vf^lii^nT^-O 

cfiHt<k«rti|ii-r*»tt«rSI^tfci: HIS 2 

?^W'<yf-KE4 5 6Asp?r»iOtfc»-a-!cll. R^: 

fc, fllKfa^r-l* !^ r ^? y /WT 5 Ky/u»S 15-25% 

-<k1?:|5lfi». SDS-PAG:/!^- M 5/2 5. 1 
0 1 0) 4rfflt,^«^*»4:?Ti<\ CBB (i'-7->-^y 

5 3 (U-i^S) {w;iii-J-tiJt)^^ft2 4 Ki: 2 2K<7) 

[01411 (6) N3fe«!r 5 y«EE?')(0«LS 
±l2tfe8- (2) . (4), (5)Tfll«LfcE45 
BAspirov^T. •tix^iX2M g«r*t?a^L. T5 

(Ty''?'^ hV<'r:^->;^xA ^f/V 4 7 OA) 
Srfflv\ R. M. Hew i c k P>ro:tfe [J. Bio 
1. Chem. 2 5 6. 7 9 90. (1 98 1) ] {C$6<»^ 

^a-zv^^i-t^^-h-fv- T5/»«:HPLC 

KD7^-i'y^;^tt. SP8 1 0 0) ftW. y/wy^y 
^'ODS;to7A (x3!j?>'v'tt) ^ffl»-^»«f«rm>:, N 

Asp-Pro— X-Phe—Ar g-AI a-Asn 
-X-G 1 u- 



(2S) 



♦J8S^5-2 1 3 9 9 8 
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Ty r-Gl n-X-GI n-Pro-Leu-X-G 
1 n-Th r - 

Ser-Tyr (Xll^Wcnr^y») 
[0 14 21 
[|lfte»J9l 

(1 ) ><7:^^ KpSV2TMD9<0«l6 

ft*:>»9(-. TEcdSSE^1:5' -CGGAGGCCG 
CTCAGATGTCCGTGCA-3' (2 5me 
r) ^W-f-Sx-f y--^-TMd 9$rfflv^6tJl^tiJlt^ 

^Sfiftm- (1) - (a) t%Km\m^(o:f5mx. m 
mm\- (I) - (b) T'#?>ixfc*aife^ft:>^7;^^ k 

Ml 3TMD7 co-Sf54rB'JlftfC. 1 1 4^&<onm 

7>^^ KMl 3TMD9^^#fco ::(OTMD9ll. Mt& 
3K> (ATG) ;i>f>l 8#@(OT^yK. &X^. 3 6 

"K■r^JfiSE^I^r^^^ttSia^J^r^^tTv^fco 05 4 

i^i!a»^<*>^7;^^ KMl 3TMD7 i — ^-T 
Md 9;i^^W:/!^^YXU-CDNA»fK'TMD 7{r^^£: 

ClfOteftx.^*^^^;^^ KMl 3TMD9<ODNA^ 
H i nd I I I&L^BamH IT-^^m^bLT. TMD 
9<7:>*^5 8 0 b pDNAE9r>t^*«L/to -J^T"^;^^ 
KpSV2-dhfr (ATCC 37146) ^Hi 
n d 1 I I RUB g 1 I I -C^^TB<k:tT-<^ ^-*r 

ro-i^^-i:±£5 80 b pDNA»r>i-ir^T4 
DNA y ^^ffli^-Co?i^*fch>-lt. KpS 
V2TMD9^i§/::o 

[0143] (2) pSV2TMDK pSV2TMD 
7&0^p S V2TMD9C0COS- l*fflSa--co h^Vy^ 
7 ^ ^ >*3 

mi&mi- (4) - (a) TfllSIL/tpS V2TMD 
K 3^iSfi^Jl - (1) - (b) Tli^L/ipSV2TM 
D7. ±gdllllS0flT«SgLfcpS V2TMD9 0COS 

II 4 
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10 



20 



30 



-12) <o:^m^Vt^t,o tti^hcoy'y:^^ Ki^oi* 

«r*n^ntt3 0 0ml#fco 
10 14 41 (3) -<>^^K<0»«. ^« 

mm<o^mm^%hi^itmmm3 o om i scoi^xnife 

C43- (3) (0:^&trlSiv «|«?rffo/t. c(ott»i& 

^rov^T|^fl^l -4- (c) -cf^»Lys:!>•^^4^$^t s 
hnv-d^^i/'^y vtt:«^&t;. ^eiis- (3) -cf^»J 

EL I SA-e^»Lfctr^>^*n^ix*^j3 0;x g<D-<y 
^Kd5i^e>lxfc. p SV2TMD 1 4: h^>;^7^i:^ h 
tfcCOS- l*ffl8&(Oi&««;5*ib«!»ttfc-<>^^K^D 
123Asp, p SV2TMD74r h5 S L 

C O S - 1 iMite(0^«a6;&^?>»i!t t fc^:^^ h ^ E 4 
56Asp. pSV2TMD9«rh7V::^7j.^ htfi^ 
COS - 1 aBa(OlS«?K;i*P>fl[i!iL/t-<y^ K^rE 4 5 

[0 14 51 (4) ynr^^^COSttfbSrffiit-r^^ 

fco SP*>. IOm 1 K7kg?« (l OnM) . 1 

Om I to hn:/irv (1 5 nM) . 1 0 m 1 ci r-T 
(3. 2mM) . 1 Oaz 1(0 1 0 XT^y-t^igW?ft 
(IM NaCK20mM CaCl2l%BSAa 
^rO. 5M T r i s • HC I , pH7. 5) 
®7K6 0;i r^S^L/r. 3 7^-^! ^ffflS^S^. 
^Sn>tr> I I \ ^1^m& \ 0 0 nM. -^/n^ 

iftSl u/m 1 -C^*-r^^t;::J:'9S*t^±i6/to 
t±fk::/n7^^ VC(0»ai^. 0. 0 5M Tr i s - H 
CI pH8. 0 1 MC a C 1 2 $r^tfffiW?«^-r-2 
0 0MM(O»a(OBo c-Leu-Ser-Thr-A 

r g -MCA^SKi: L-rjB«-r^AMC (7 -Tl / 
-7 -^^^)^-^'rV>') »S^riafiifig:3 8 0 nm. 
»l5eStg4 4 OnmTai:£Lfco *Sm«r^7;::^T:-t-, 

[^41 



■ ft 


« iS 


Antimin 


&fS^ (n/mO 


DTI 


MM 
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D71 


CM 
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*<> 
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*») 


3S0O 
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0 
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[0 14 61 

-v:=,r7'w':^(03lft# : T. Ma n i a t i s e t 
ai., Molecular Cloning A L 
aboratory Manual. ColdSpri 40 
n g Harbor Laboratory 1 982 - 
NtSV- Klglft: 3->':^T'V-7'!'*-4 0 g/f 

- K 2 0 g/ft«r>'*s'?.A2 g/';^-/>--;< 4 o g 

> -< tr- K 3 0 g/«m:K^4 o g/a.-^;^ 
1 0 g/B^Bir:;'^-'>A5g/'fil«ir 
v*=.i>A7 g/<St«f;(»;wVl>A8 g/«8»;!t>^W'>^A 
1 5 g/;^'f h-;^6 b g/>'?-yl':*-W>4 1. 5«: 

CMG»ifi: ^'/W3-X2 0g/l>V»IL»k**y -^A 50 



0. 5 g/ 9 AO. sg/ifift^y^ 

AO., 5 g/fiMh?'i'*>'l>A (7*«[) 0. 5g/«t 

»tt (I I) (7*itt) 0. 0 1 g/ifitt-^hy -^As 

g/A—:^ K3i*x h 5> h 4 g/^s::^ h v 1 0 g *7k 
CMftflft: S^3«2 0 g/yV'StZ***'; f AO. 5 

g/y vK*«zL*y i>Ao. 5 g/*t[<k:*y !>Ao. 

5 g/fflMH'i'^'>^ A (7*^;- 0. 5 g/Bt«tt 
(1 1) (77Kto p. 0 1 g/fflBt-#->y!?A3g/ 
>j'-r-;^ ha:.4:^h7if hAg/^-^Thyi 0 g 1 L 

cMHJKisja : 1 . 5 %o»^«r^=rr?>.cMis«u 

GAG«ia;i'y-trn-^4 0 g/7?t>'<9*>4 g/ 

mfW/w^^rAo. . 1 g/'lt[^t:^^y i'Ao. 1 g/a 

(II) (77k«[) 0. 4g/«fflh?v;tf>' (4**) 



51 

0. 1 6 g/aatffift {7*jfi) 0. 4g/»7kfieflMs 

0. 0 4 g?:*l L{-^#PUfcfc(D] 2 5m 1/0, 1 
MU^^S^^y^r- (pH7. 0) 3 Om 1 4r7ki LI:: 

PEG»a: 2 5%3Ky3if^l->'^^y (#^J4 0 0 

0) /O. 01Mhy>^ (pH8. 0) /O. OSMta 
{k;t;>'Vv^^A/0. 6Mieft;<7y 

10 14 7] 

m^m- (1) pPGACY2(0«* 

[asejw^SixsxejcttoT. SE-8 3tt (axflf 

glF|g7 6 4 9#) Aik<0-^yru:^7t^V>C • Tv-^ 

PGACY2 4r«ISLfco aTlr^xS^RW-T-So 
[01481 (i) ACyy ^^*"-Of^M 

r^j'i^^^^'A - y yy^/.PGKitC^oM*&=' k 
^w-f-^Acv; v;t;-?rf^tfco i^n<omm\t&.T 

® CGCGTCGATTCACAGTCAAAATG 
ACGAT 

® GGCGGCCAAGACCGATCGCGAGG 
CCCTGCA 

0) GCCGCCATCGTCATTTTGACTGT 
GAATCGA 

3) GGGCCTCGCGATCGGTCTTG 
^rSStlDNA^fiKW (r>^v>< K*/>^:t->;^-fAtt<0 
DNA^'-fe-^^lF- • ^T^/US 8 0-A) ^rffli^rffi- 

»?y>-«{bLfc». :*-y =^3«i^U:r^K®&C5®iS'^ 

u7^-V>i/-frt4^). T4 y:<f— tf-caite-rici:;^ 

[0 14 91 (i i) pPGACY2(OffM 

LTCttJCBa mH I y >':<;-*T4 y itf^-tfi-^ 
iKLfc«. Ps t I tBamH I"Cjs]^ic«3»fL. N3l5 
ia =1 - K«tO-SBSr^v;^fc S E - 8 3 A3fc(0-tr :7 r n 
>^.-Ky>'C • 7>7— tfiSfc^^r^Wrr-SP s t I - B 
amHiWW* (2. 3 Kb) «r3W»v l-^o 
pGKCS' €rMl u 1, Bg.l r i-C9)»rl>. ft4, 
8Kb<obNA»f)t?r»»f. flIKbfco oixrrixb2 
«<o»fM-i:±ga (1) \zi.^mitPiCy')>iJ-ti:T 
4 V «:ffl V ^-CiBSr -5 r i «r J: 9- p P G A C Y 2 
^r^fco iSi. *^#«lTSE-8 3**<o-t:7rn;^ 
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.If y yC ; Tv'^— ^itfi^<7?^iSi: UT«ffl L/tr 
KpAMK3<OiS*:frifeW:. «fMB86 1-15 2 
2 8 6&t/teffl?>(0X(R C J o u r n a 1 of Ba 
cteriology (1987). 169. 5815 
-5 8 2 0] J'laaSixTi^So r^U^^r^i. 
• ^ y yy"^i^A3fe^0PGK:/^^-^^-Jferf{;:^"-^ 
^-^'-coetjeSKt LTffli^fc:/7;^^ KpGKCS' 
\tT^ • ^ y yy':^A**<oPGK:/D^- 

iJ'-. PGK^'-^*-^^-^r^t^Wr>^■^5rLrl-^r^JK 

(2) irffi<fiLfco 

[0 1 5 0] i:l2#%«l- (1) ^rib%^-C»lK»*m 
{»il^J:>?^rSDNA»fK'^5>«ll. 'r-<Xl%T^u 

NAWffr<0*«f»«(l. y-V (GENE • c 

LEAN^M. >'-^=''>ttflS) *ffli>r. ^<n^i^:fu 

[0 15 1] #^W1 - (2) p PGACY2;'J:^) 

PACTHY83 pPGAC 
Y2{CJ:^>T^' • y yy^^AtOJBKCjftt*: 

iecoS**ffl«rKM-rio (Si. (2) Tfi^fflL 

JO fcp ACTHY8 3fl. U^^^M. - P V yy^A 

7— tf«s.*tt (r^' u^^-^A • ^ y yy-:hA*3fcr 

. . ^ y y<>'-t-AigKteiftffl-<i>^---e^ 

-eoigfiScitM:. #%C!|2Jc£aLfco 
[015 2] (i) K:/7;?^hcoa» 

40 iJ^y yy-fi^I S- 5<oa*«:?rCM«tt5 0m 

i JcftHU lHie^fit9« (250 r. p. m) ±. 
3Ot;^3 0raJS«Lfco EI-ttS?Klml*50ml 
<OGAG«FttlClgaLT; 3 0*C-C2 0^ra««Lfco 
1^e>lxfcl»««50ml«r3500r., mTl 05> 
. raifii^U. gffA^t:«:tt»$-^fc«. 0. 9%<0NaCl 
^Vlki^ 0. 0 1 Mi^^:t>. ^-y^^r1&^^^ 
-^P^ fV^^^tSiW^ (0. lM^^:iiV», 0. 2My 
:ymrrV')^Ms. pH7. 3) 2 Om n::S8aL. 3 0 
r-Cl ^rai. i^fi^Mt&t b Lfco »:(r^-caAft:-^3 

50 2 00 r. p. ml O^mOiSH^-Cit**^. p^>r<.;, 



(28) 
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53 54 
7r-Tetf*Uyt«. y^l^-tf'TA (Novott) 5:10 
mg/m 1 oaiftf^W-f-SP-Xy^r-l Om 1 

i«$r8 0 0 r. p. mTS O^lflai^LTI^fcifllir. 
«tt (TOYO FILTER PAPER 5 A) 4: 

:J^«Lfc, »:v>T. S««?r3000 r. p. m-C5^ 

r-T— SftifL. rn hy9xh;J53X 1 OSffl/m 
1 crj)8Si:/jr5 J: 9 7 r-ir»»Lfc. 

(i i) PPGACY2. P ACTHY 8 SJ-i^^n 

PGACY2i:pACTHY83?:5;i g-^O^tf»?« 
1 0/1 1 5rJiDxA:». 0. 0 5ni 1 <0PEG^4rJ!)D 

'l^±(OPEG^«?rl m l»D;t-C. ^ia-eS5{;i3 

:^S»«)fS^O. 2m 1 -^OT/n hS^^lft 

U y;<f'< ^. Ag r i c. B i o 1 . Ch e *20 

5' TGGCiCGAGGCGGCCAG ATCTCCATGG 3' 
3' ACCGGCTCCGCCGGTCTAGAGGTACC 5' 



*m. 198 7. 51. 2321-232 9) {rE<R$i^ 
Tv>-5BRM»Jtt) *2 5ml^W-r*:^l'-h±»wJ!2: 
(f 1 5'C-C2 0^IBJ««Lfc, ftV^-C, BtT'U-f-t^ 
4. 5mgO/N-<i''n-r^-»B*^*. 5 OtJClfiita 
Lfcra±<OBRMlS«S5in 1 «:UiU/5:», 2 8'CTl 

■To ) J)»7 0l*t«aLfc. 
to 1 5 31 ^#g>ll- (3) 

5 7. 5 8{r5i$tt5iei^ffio-C. pBSFAHY 
8 3«:fll«Lfc. WTJ'> 'S-ie^-ttW-rS. 
I0154J ( i) pSF 1 -2<D«ISg (H5 7) 

pUCl8 (Sffiiitt) i-Ec oR t. 
^Cfctt3Df*«a«rDNArf?!; 7— tf> >:7Br>i-t 4 

oiN-C. ttBf>ti:Tia«r)E?iJd»f>/i*SF'J 
(DNA^fi£««:fflv^-C. ^fftifjs*) 22|c<0-*: 
^DNAtLf^fiKUfc. ) ^r^£rT4 tfjriijai 
itetpSF I - l$r'#fc. 



(Si. p S F I - 1 <T)-7,v^i; n-:^vi^SW4(DiSSfi^) 
•^^ifcJ::tio-Cfit^L. ±ieSFy>;t7-«Emt5p 
S F 1 - 1 \z.ii\^^tk^) >i)-(r>mK)i^1)m^l\^TVi 

I - 1 (/DH i n c I 1 8B<4(::l^±<oS F y >';«7-«r@5 
7;oTi-r*^r"lf}f Ai-6ci!^J:?). pSFI-2«r'# 
}$A;^-[in(0«i^iip s F I - 1 ««-g-i:l^»;r?fo 
fc„ p s F I - 2 iim 5 7 t *j 19 i^-<d s r i i io 

10155] ( i i ) pBS FAHY8 3<0fll^ (US 

8) 

LAFRl (ATCC3 7 1 6 7) «rBglII-C«»r 
L. COSg5tt«r*r-r-51. 6Kbro»r>i-«r^>«m»L 
fco SEBfM-tBgl I IT^JWt. T;i'*'J7:*-;^7r 

^feS^rlfiLfc p S F I - 1 (±E ( i ) ^m) t 40 
4r T 4 y -cae-r 5 r i I:: J: •) p B S F 1 «r^^ 
fco JJcv^-C, p ACTHY8 3*H i n d I I 1 , S a 
c IvmWiLs 3. SKbOHYBjB^^ttWM- (## 

mi - ( 2 ) ?:i>«fli*i smn «■ ±12 p b s 

F 1 <OH i n d I I I - S a c I.TOICjf C 
•JpBSFAHY8 34:^fc. pBSFAHY8 3ri, 
±EpSF I -2 5rliJ«L-cail5F*t5S f j I »>i-5r 

'<^'^'-T*>5. i^. *lS-ettfflLfcp PGKM5CO 50 



DNAWrM-mwtt'&StS. «Rrt:trJ:Di-f?)7'9;^^ 
1- (1) 3fetri:i-7-r7>i'xo9i»*{riae^eixfc:fr 

[0 15 6] 

I^#ey2] 

#%W2- (1) [r^' u-*:=.'>A • if y yy-^-A.-^?^ 

*i'y-feU-h=^r-*-— ^ (PGK) iSfe^<0*«) 

( i ) r^' U'^-'j;y. • y yy-:^-Acoafi?-7'«'y7 
y-f^ 

u^=ii>A • y y-y-^-A I s-5» (axwaif 

m 1. 2 3 2*) (O^DNAi'v'a^'^^ h> ( 1 . L. 

Johnstone) t>A5r;^'</w^7::* • — V 
;*i:^oi>-Cfflv^fc*ft [Xtt : 3:vd«->'-*'~-?-/u (EM 
BO J. ) 4u_l 30 7- 1 3 1 1. (I 985)}{C 
tto-CttmUfc, -tL-CrW^DNADfteOM girSJH 
»«Mb o i-CSB^>mfl:L, j>:i,>-CT/u*y7=f;^7r 
tfTtoSUfc. -*^?A^^'<^'>-EMBL3 (7" 
nj;»3tfy<-f ;i-r-y^';^tt) 1 0 ii g 4: B a mH I i: E c 
o R I -(^^±[z.mitL. ■< y7'ny<y-/vit«icj: »), 
e^^Ec oR 1 - BamH I y i'^-BS^^rl^^Lfc. 

to 1 5 7] ftl.^f. ±ffiS5^>}BftDNAl»>i-*!jl /i g 
t B a mH 1 5fc4a«r*r-f 5'<^ 2 ji g t «rT 4 y 
;tf—tf«rfflv ^Tilts-art ft. 7A^''7r—:7«:^rt'v|tt 



(29) 

55 

nL^^cl/v-T- =ry (E. col i) NM5 3 9 
y-^'ft^rtfSlLfco *(Dtt|3tr(^»}Bttl±. 3 X i O 

»3W>i*S. ^feftH:7 9 y >^±y (F r i s c h a li 

• ni/— (J. Mo 1 . B i o 

1),J_70, 82 7-842, (1 983)]*tD 
N A <0 7 -fc. y«r^rt '^iOM Atl. n p< ff^U y ^ 

[0 1 5 81 (i i) -fu-^-finmm 
pYPGKI {-fviJux-^^ '±\^\f^/3L^^PQK 
ae^^(*4r-&ti^2. 9Kb<DH i nd I I I»r>t*r^ 

nd I I imfk«J«:PBR3 2 7 (ATCC3 7 5 1 

6) OH i n d I I I mk.\mKLXV^n^fl1tlA&f' 20 

^ y^r >-;/ Ky (Nucleic Ac i 

ds Res.).XO. 7 79 1 -780 8. (l9 
8 2) 3 i:hk\^m^^f\>f:.^&^')^%^\^f'V - 
5' -CAGATCATCAAGAAGTAATTAT 

ixfco ) 20pg4rHindIlIi:EcoRI XmVC 

:=.Tx>rx (T. Ma n i a t i s) 6*^1^^^^— iO 
. ^n— ^^^^^ • r • h y- • -e-^xT/V. 3 — 

/wK • >«>:^y v^"- • K y-miSs 19 

8 2¥ (T. Ma n i a t i s e t a i . . Mo 1 
ecular Cloning A Laborato 
ry Manual, Cold Spring Har 
bor Laboratory 1 9 8 2. J^JLTCCOIBjt 
«^r-7ri:ar7^^^0^»»tl5-ro ) pi 64-1 6 
5i::gBtt$ixTi^'5:^&«^t*or. 2. 9Kb(0»f>i'^ 
yyW^*e>lHl»R. fll»t/i. ^-LT. r(OWr>r«)2 00n 

3 2 p] ■7';f:^»^i;>'3 y>» (dCTP) 5 0/1 
C i.Tfliatfco »:^^TS*t«Sr7 0'CTl Oi^mAD^a 
LfcS. Vnv-r'yT^^^vptiyh. (Pha rma 
ciattv Nick-col urnnf") Srffll^T. 
SlU. )Kj1 0 7 c pm<OJ5Sd»ffi*:}*oyD-7^4r1#fc 

10 15 9] (i i i) wyy^^^-tf->3i^(iJ:^ 

(i) T'#e>ixyt7r-c;« (ae^-^-ry^y-) <o 50 
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-»4rNM5 3 9*::«ife$-k\ 4«:<0>^u- hrif 2 x 
1 O^fioy^-^^-ms-frfco ::ne>y^-^?r-< 
:/Nv(Benton W. D. ) : i^ 

(Science). 196. 1 80- 1 8 
2, 1 9 7 7. 3 J-tSEoT. hn-fe/Wn-;^:7>/yP^ 

t. TyP;«7y3W4. ^J^ftJaa^rtrvv DNA€r 
@^Lfc«. ±E (i i) T^^fcYP>^D-:/t/N^y 

y -s- V/ 3 ^-^yto ^'^-f y y-r > a vji. 

30%7^yWAT^K. 5Xv*v^^;^:y. SxSSPE, 
0. 1%SDS, &tfi»«ia^5X 1 OS c pm/m I -C 
YpyD-^:/Sr^W-r6»?«^fflt^T. 4 2m 6^ 
Wffofco m^X. y^/v^f-irO' l%(DSDS«r^ 
tp6xSSC^^. Sta-ei 05>ra-3o2[e]ifc^^L. 
^??>;rO. l%<OSDSSr^tf 1 XSSC»?«4»4 2t: 
-?3 0:»BJi5E^*Lfcp fti^T-T >7^:^v^>^r^-t'- • >^ 

y-virffli^T. -aot;^ e^m^ir-hyi^^y 

T->r :/:7r— v^^'n— v4r#fco •ixf>co^' n — 
ix^ix^-PGKl, 2, 3. 4i:^*Lfco 
[0 1601 (iv) PGKitfi^(0-y-:/i5'n-^>-^ 

(i i i) xntiyr-i^^u->^4nx^. ^a:^y< 
-iS— (Grossberger) [^CiK : 

yi^^U^ y^T^yy Kyf--f- (Nucleic Ac 
ids. Research), 1 5. 6 7 3 7] irtS-^ 
TDNA^rttmUfco »:v^TrtO^-^^DNA*B a m 

Y pyn-y«rffll^TlMf:x>^-<:/y ^^^-^-v-a y 
[:^&t^0V^TI13C(tt : -^-tf V (Southern) , 
v^-r— -t-^U ' ^^^^7— v?— (J. M 

o 1 . Biol). JL8 , 503-517, (197 

5) ] ?:?Tofco ^^-fyyy^'^-'>3 v&t;^^/ 

yw^-i^r^^ll. (i i i) IwtaftLfcttotl^ai^tf 

5 K b <75B a mH I »fW'<o;^2&5gt:;^a-^i:y>>< 

(GENE • CLEANTM. :7i-=iv'tt) ^rffll^T. 
iSiW-ya h3->rv{ctto-C. T;«fn-:^y>rw;&»t>(eiitx. 

-:*r<<i7^-t L•Cffl^r^5pUC 1 8 (SfS 
ig»S;^tt) HDamH I-C«WU Tju^V^^:^yr 

^—^idM^n^ito, ftv^-cpffi#^T 4 y 9 

Jgl^L. -r^TT"^ :^<0^»»p 2 5 2--? 2 5 atrie 
tt(0*ifctrqn:-c, E. col i JM105IC3IAL 
fco Tytry])>' (Amp) , 1 0 0 a* g/m K 5- 
:/nA-4-^n/W-3--^>'KyyW-^-:;Cf7^ 
K (X-Ga 1)\ 0. 0 0 4%?r^W"rSL-yn;=^ 
»^Siai:<r^iarfC3tEfcSfe3°--«r6fiStJ^. « 
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58 



mm (-vr^7r-<;^w3eR»p3 6 8~p3 6 9{rge« 
<o:&&) ■C7*7;^5 KDNAS'tttaU BamHimit 

[01611 Siyy:^^ KpGK5S:a>«r<D»]ia»*-C 
05 9{OTi$ix5 5. 5Kb'<>'f--f-<Offillfi»*«I»f 

0. 7Kb(0PstI-Stu iBfW-rttl, PGK3- 

10 16 21 (v) r^' w^^^'-t. • yy-:hAPG 

PGKiSfe^<03-Kffltt<o-8B«r^tfi:«5£$ 
ixtO. 7Kb<OPs t I -S t u iSfM-irMl 3mp 20 
1 8&15M1 3mp 1 9(OSma I -Ps t I WiC-ttt 

— hn-^m (Sanger, P. f-'f3::^;^Scien 
ce 2 1 4 . (1 98 1) ^) !-S':5tflt^Lyt, * 
LTK^&i<7>PGKite^itt:«-r5wi{rj;»), ififi^ 
0>:}j^. -OffiJ^A5PGK^'>'''<^'^D^OB8^^5: 

;-r'rii;)>o-C(5a^i|flt^?rm\ ***6<]J:ili!5 9^Ir:^^^- 
7-f'>'Tv^^L/i:^««r*/<-•r5. 3 30 6 bp<OJS 
SieJ^iJ5r9tSLfc„ 30 
(016 31 ifiSEm^(Oft(*&*j|ISft^ttli. 

■fiT (SDCy7 h-^oiTMXttc^Stt) ^rffli^T. 

- <oE3?i)?r 3 V i - ^f-Wff L tM^J^yo r 1 7l5« 

5' CGCGTCGATTCACAG 
3* AGCTAACTGTCAGTT 
XpGKBL<OR*ptJtrpGKBL' «rffll^-CI^±ro» 40 
<^«:m^pGKCS' pGKCS&tJ^pG 
KCS' \i.7^\^^=-^J^'9Vy^-tJ^^^n¥GK 

SIKWSafifc (Bg 1 1 I. Xhol) «:^LT»St- 
->;^r'Att<ODNA■>:^•fe•t^'^■^P— • *-7'/W3 8 0-A 



'(0 1 6 4l 1) T!!'l'^f=-<'-'»*^ J'^'^'^-^'^PC 
K'ae^ll, 4 1 8«I(DT^ yfitA»f><f4. 5H=-*4 
4. 3 0 0^'/«'h:^<0^'>'/<^*a-K-r4. 2) =- 
Kfil4ril 4 5, 6 4 b pA»f>'tC5 2o(DW>'Snv{r 

7*;x9>;^<opGKae^-i:B--c*)oyt. 3) sse 

ti&3R<DPGK<0'b»i:lfSr{-«l£lL-C*J»), ^■ix^'ixe 
8. 7 0. 7 5%ro*iiatt«r*Lfc. ifiS. ±E<ori:< 
«|ii«r8i«tfcBg 1.1 I0-Kpn iWrM- [05 9 
(A) ttPGRitfe^oMlfea Ki^ (ATG) A> 

f> 5 ' J:«tt 1 2 5 1 b p {rft*««4r*^-?- LfJiJ 9 , 
a6<ji-r5PGK:/a*-i5'-tt. ttW>t±{'#«Efi. 
t#;tP>lx4, eilTlr*-r##«2.- (2) . (3) 

lO 1 6 5l #%tW2- (2) Cp PGKMSroflllS] 



Kp PGKM5?r««Lfc. aT{r«-XS*»Wf 

[0 16 6] ( i ) pGKBLWfPK 
##«t|2- (1) - (i v) X^tL-fyT.--. KpPGK 
-5*Bg 1 I IfmftU. PGKafe?-«:^t;3. 6 
Kb<7)WrM-Sr5^«»»«tfc, S»rM-«r#^0>J2 - (1) 
- (i v) -CWKtfcx pUC 1 8<OBamH lSB{2{r 
»A-r5rt{-J;!JpGKBL4:#fco *fcl^±<DEer>t 
p G K B L t lli2*r6]{cl*A$nfcr 7 ;^ $ K {j|5] 
B#;cSl#t, m?rpGKBL' t^ifeLfc. 

(0 16 71 ( i i ) pGKCS<Of^» 
±S ( i ) fi^fc:/^;^ 5 KpGKB LirM 1 u I iX 
hoI-CWWrU. 4. 8Kb(OBTM-*5)»i-t»KLfc, 

i5 pGKCS€:^^fc.jS;: 
TCAAAAGATC-3' 
TTCTAGAGCT-5' 

(0 1681 (i i i) pPGKMSOf^ 
, ^y^^X KpEX0 0 2«rBamHl tBg 1 1 1 

WfU km"ae^«r^tfl. 5Kb «»f>f 

^f— tfjiaa$:iSLfc, pGKCSi:H6 3{:i^*-r*l6)T 
»^$*5rti::J:9. p P.GKM5«r^fc. ±E 
^fflV>fci/7^5 KpEX002W:, l a cUVS -rf 
n^~^r— RC^, |.5>X;l?i/>5 (Tu5) **<^K 

iSfi£:*f&ll. fl*MB86 3-7 4 4 8 8 J'8a«^5nTi,^ 
5. 
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10 1 6 9) «(±##«2- (2) {r*5V^-C, »]fm* 

it. ':^-y^V-y (GENE • cleamt", y-f- 
■Cffofc, KtDNAWfM-oiStS, :*:» 

to 1 7 01 g#ei|2- (3) [pPGKMS^fflW^te 

-5(o«** (1(1)1 cmMcisa-rsa***:) cm 

igJtt5 Om 1 (r^iit. @li^£2tl (2 5 0 r. p. 
m) ±, 3 0tt?3BraiSP«tfc. Im 1 

^ 5 0 m I (OG AG^ifiir^aLTv EME%£2fll ( 2 
50 r. p. m) ±, 3 0'C-e2 0l^lffl«r«Ufc, 
n/tl§«?K5 0inl?:3 5 00 r. p. m-ClO^Wja 20 
^.-L. S*W4ra:«*-e:fc«. 0. 9%<DNaCl»j« 
Ti^r^L, 0. 0 iMi;^*:^w-( ^•-/^^r^^A^•7^ 

yU'<-r> (Mc i 1 V a e n e) (0. 1 M^* 

0. 2My ygfrth y l^A. pH7. 3) 20 

V^-ca*tt:^r3 2 00 r. p. m 1 0 ^ra<OjSi,>Tjt» 
p/<5/7r--CJti*Ufcft, yd?-»f-fA (Nov 
o\m) «rl Omg/m 1 <oaK-C^*-r^P/-!y7r 

- 1 om 1 trssL. soic-cmrae-^A^iciiaL 

fc. 0ES)t£;Tie?:8 0 0 r. p. 3.0&raa'C/t-C JO 
'<^/t±f»^r. flftffi (TOYO FILTER RAPE 
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R 5 A) i'fflv^TiiiS-r'&cirJcJ:'), »*«:i:^D 
f-T'^;* Nir^lftl,*:, J>:v»-C»aif«*3 0 0 0 r . 
p. mrS^JWai^U 7'D h:/7^^ N«ra«*-fr)t 

1 OS/mlcoaiStJiSi^tPv^^^^T-JrSifflL 

tt. . . . 

lOlTll (i j) pPGKM5l::±5rn 

±E (i) -C#fcrnh7'7:^h«fl3«0. 1 m 1 i^, 
Kp PGKM5*5/i g .(10/«1) **ax.fc 
«, 0. .0 5ml OPEG»««r»0*.. *»5<E^L 
fc. 7k±tr2 S^^raimUfca, |Sl±(DPEGJgjK4rl 
miio:t'c, SS-c ^ ?>{;:: 3 o^^ra»fllUfc. ur 
#f>ixfcJK«eift:rn hSSMR^-O. 2m I ^ 

o:rD hy?;^ hS4»«a C:a:« (i soga i a 

g r i c. B i o J , Ch em. 1 987, 5 1, 23 
.21~2329) l-Ea^5ilTV^5BRM«ift3 4:25 
m 1 iS^-i-h yu-h iJrjKlf 1 5 t:T 2 0 ^fflS* L 
3mg(OG4 I 8*^;5i5 0'C{-»iatfcl^±<7^> 
BRM«Fi(S5m 1 SrfiJlLfco LT2 SlCt? 1 0-2 

PGKM5. 5m gfofct) 50~1 50fi«G4 1 Bit 

pEX0 0 2«rffll,^-Cm±ro*»«:tToft.»-g-. 0~2 
iB<0G4 1 8ittt»U*>Wauncd»ofc. 
Tl^llw^UfcE9iJ?:W-*-i, pPGKM5±WXb 

a 1 - Bg 1 I 1 HrK-i*?;;. Ti!' u^-'>\u • y y-y 

A P G Kiftfe^ (0:/n ^- ^f-jJi^iix-CV r t *r 
^1 : 
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61 62 
AGATCTTTCAGGATGGTGCTGATGOGGGCCAGGGGC 

AAAACA 

CCACCGGGTGATCCTCGACGTGGAGGTTGTGATAGA 
AGGAGA 

GCAAGGGGACGATGATGATGTGGACCTTGTGATTGA 
GGAGGA 

TCATGGCGATGAGGATGAGGAAGAGGATTTACCCGA 
TCTGAT 

CGATCCTCCCCCGAACGACGGGGACCAGGAGCGGGA 
GGGAGC 

AGCCGGGCACGAGGCGATCAGGCGCGAGGGTCAAGA 
ACCAGA 

CCGACAAGGCCAGCACCAAGAACAGCAACCGGCAGC 
AC CGGA 

GGCACCCGCAGCGGACGAGCAGCTCCCGCCACAGAA 
CAACCA 

CGAAGTACCGCCCGCCCCGCCGGCCAACCGCGTCGG 
TCTGGG 

CACCGTCCTGTCCAACTTCTCAAACCAGCTCGTCAG 
C G C C C T 

CATCCTGCCGGGAATCTCCTTCGCCATGGGCGAAGC 
TCT ACG 

GGTGGCGCTCCCCGCCAGGTGGACACAGTCGTCTCT 
GTGCCC 
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64 

63 

CTTTAGGAACOCCCTCCGGOCCTACTCCAGCAGCAG 
TGGGGT 

CQCAGCCTCGTGGGTGGGTGCCTCTACGTGTCATCA 
AGQACG 

TGATCCGGGTCTACGCCAAGCACCGCAAGGTGQCCC 
CTATGG 

GCAACCGGCGGGTCAGAAACGTGOACCGGCCAAGGA 
GGAACG 

CGGGCTCGTCGAGATGAAATCCAGTGATACAACGCA 
GC ATGG 

GAACCCAGTTTGGGCTGGCCAGGGTAGATGACQGTA 
rCCAAG ^ 

GATTATACTATTAATATAGCGACTACTAGTAATTAC 
TACTGG 

CCAGAGTCTACCCCCCAACGTTGGTATGCGTTATTT 
GTAAAC 

GTTCCACGCCAATCTTTTCCACCGTCAGAATCGGCG 
TATCAT 

TGCAATTGACGCCACCAOAATGATGCGTTGGTACTA 
ATACTA 

GGTACGAGGTAACAACAGTAAAGATACTGCCATTAT 
AGA A AG 

AGGAAGTCGCTCCCTCGCCAATGCCGCGCCACAAGC 
GCCTTT 

GGCCGAGGACGCCGGAACCCAAACGCAGATCAGATC 
GGGGGC 

AACGCGAAGCTTAGGGACGCAAATGGGGTAATACGA 
GTAATA 

ATCCCCCACCACCACCAAGAAGCTCCCAACCCAAA 
AGCTTCC 

TGCGTCCTTTTCACCC CGC C ATCTTCTCC CGAC AG 
A A AO AC A 

AAAC A AC CC ACC AT ACC ACTCC AC AGAGC ATTGTT 
C tTCTCC 

TTC AGGACTACCACG CGTCG ATTC ACAGTC AA A 

^- - *«.^t,t>EX00 2ioPs t lWr>^- (tt90 0bp) 



(34) 

65 

[0 1 7 2] #%0*J2- (4) [T^^yj&B'f-iT^j^n 

T^^-VitfciF^(0|B3:J^^' y V$r^tf. H i n f I 4 
OObDl^W- (^^tttM ^r^^n--:/ (WTA cry 
n">^t»S-r. ) i:LTffli\ ^%«^J2- (1) - 

v^T'v V— fr##*«2- (3) i:^i:*ff-e>^i^ 

[0 17 3] ( i i ) r^^>igei^(Of-:/i:'D-:n:^ 

(i) JrJzn^^Giifc^T-v^coio^I^^ibDNA^rttm 
L. -ii^;. ACT5 t^^t/to ov^TXACTo^r 
X h o I . S a 1 I T\ ^ix^ixrSftt> r:^n->r.y 

^-{X'^'hz.ht-^mx.t^. iec-rrixe3«<oWTK- 

(X h o I - 5. 4 YMYx. S a I I - I . 5 KE^M", 
S a 1 1 - 1 . 3K»f;T*) *r«--<r pUC I 8 0S a 1 I 

^^^U^l:;^1^:/^::3-::l>'^-r^> - tiijiK), pacts 

X. PACTS SS, p ACTS S L^^^/to ot^T' 
r^^L^ i ft'-^->n 6 K b D N A^M-(r.>5B^>^IPK»^ife 

[0 17 4] .tm-^'*fy^^-('/vy^'^-i^3yn 

(1) - (iv) tm^co^n-cn-jfz. 
[0175] ( i i i ) ^mmm^km&imhi 

i-.ri'Li ( i i ) 0. 7 K bcOSma I - X h 

s/?-r^'f-:/<7)iB3:i^^yv;iffi^-r^a5^» 
i'^zti^-xr). ifie^(?>*-ffi3. -(>ht2>^(D^m. z 40 

(B) -e^Lfc^l«5:;t;^<— Ti. 374 8 bp(Oifi 
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10 1 7 6] 1) u^:=.'^i. - y 'J^'fM.coT^ 
f->ite^-lt3 7 siBoT^ /se;i*b^jr^. i>?-ft4 1 
8 0 0y/uh>(^:?'>'^^^?'*=3- Kf -(DaS«:ll 

[0 17 7] 2) iase^'J;)^?>^ffi$n5T^yKE^'J 

y^T^'^^t^ix^^ii g 2%, 9 0%(7>tSl^t4^>j^L 
Ttc ±!Scori:<mKL. «it>^S^^LytNs i I 
-Sa 1 IWM- (06 0) \±Ti^^l^mB=f-<omi^^V 
l^t^hS' ±ffil 2 9 3 b p^'&t5SI«c^r;^/<-L-C:fe 
ft-f^>i%x.^H^o i^T(:i?5^-r##0iJ2- (5) , 

(6) ll±3aft^;!i^iEH.^- t?r^<^i$Lfc. 

[0 1 78] #%gt]2- (5) [pACTHYS 3(Dfll 
^3 

EI6 4l:::^^n^yiSSriSo-C. *effi*«<7)/N-f 

T'^ >^ ^ Kp ACTHY 8 30fll?gLfco ^Tl^^-Z^i 

[0 17 9] (i) p ACT ANP<7)t^K 
##fif>j2- (4) - (i i) T^^fcy^>^^ KpACT 
5 X s i I i: P s I I -C-fslB*;^rfiYt: LX 5 . 3Kb 

o'Myy^m^Lit. d^^^^X'tmn^i: 

-CS*S^ (g^Bfl^) $-^6ci:(^J:'9. pACTAN 

p ^mz^ 

[0180] (i i) pACTBl, PACTB2. p 
A C T B 3 oof^K 

( i) Tlff^pACTANP^^t-^'Nc o ITmiUL. 
^U/itt-^^^a^rDNATKy y i-y -^Kfrit (ijl 

a*DNApol. <t»SIM^5« ) t 4«0Ox:t:^> 
U^^K3y>'($«f (T^rt^-V-vTx / >'VZy>-ftS^, T-'^ 

^>yTyi.'vzy x^^v->^>^>zy vgf. 
^^'i^^vsy v:ii«4 dNTPS^is^-r^). ) ^ 

$ix. TldtoE^JJ;0>^//5 B a mH I 
y v;^" (SfBitBfi) : 5* CCCGGATCCGGG 
3* , 3* GGGCCTAGGCCCS^ «rSt^*IS;rT 
4 'J ^--^Xm^^-^tz^. BamHI-CmfbL/t. St 

Al9rK-^^lf«KL/^. ^LTS[»fK-?:T4 y 
J:t)geWSS$-ti:pACTB 1 i3t±ieyv;i? 

■"i:iiemi/iefi»<os>i^2aoBamH i y^;?? 

"5* CCGGATCCGG3' , 3' GGCCTAG 
GCC5* . 5' CGGATCCG3* . 3' GCCT 
AGGC5- : V^^rntSSSigBg) ^fflt^Tf5)±co»f^ 
$rtf(.\ ^ix^iip ACTB2, p ACT B 3 ^'^/t:. 



(35) 
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[0181] (i i i) pAGTCSl. pACTCS 
2. pACTCS3<0f^ 

#%0!I2- (4) - (i i) T^fcy^:^? KpACT 
SS4^BamHl-etBfl:t, DNApol. i4dNT 

5 K. p ACTSS ABamir^tfc. »:i^-CS:/7X5 
K«:S c a I tEc oR Itftmbt, T ^ r^itS^-O 
^-5^-^'-$r^*ri:%xe>ix5 0. 9Kb<0»rM-4r 
»«fll»Lfc, *LTflEWM-«rpACTB I <OSma I 
-EcoR irai^lfA-^-^-ilCJ:?) p ACTCS 1 €r 
*fclSI±roO. 9Kb<D»rH-^:pACTB2. p 
ACTBSroSma l-EcoR imzMX-^-itZtK 
J:>). PACTCS2. p ACTC S 3 ?r*H^n«t» 

-«r^tf»f;td53-::i-^'Sfl|»»«9J»rS5(4B a mH l' 
(Ti'^i^BBt&a KvATGro-fCTiitWSta-r*. ) 

E^«^: 1 
eW«ft* : 5 7 5 
E^Ofi : T I ^ H 
* o j;— : BkilK 



6& 



10 



20 



101821 (i v) pACTHY8 3<Of^K 
:/?;^5KpLG83 [^<:^Vtf-f^m. i/a.^)7>' 
7^—M7^ (J,u Man Da v i e s) IHSJ:*)A 
«:Ba mH I-eWSrL. HYB"iie^-4r^t/ 1 . 
3Kb<p»r>5-«r3^(ifli»Lfco »Br>t«rB a mH I Ti^i 
{tU ryp;<n;*:^7r:J'— tffiia4:»L/!:pACTC 
S 1 i:ia6 4{-*^*fS]-Cie-g'$*5ri:{cj;>). pA 
CTHY8 3«r'#fc. ilSl. ±ffip LG 8 3ttHYB"jfi 

iWairoXitt (C r i t z Ge n e (1 9 8 3) 2 
5. 1 7 9~1 8 8} {'^$JxTlr>4. tl±##ff>l2 
- (5) liiolN-C. fBJ|ia»«mfliBrM-<D^^li«». ^7 

t?<o«;*:iftf^f±-f-'<-C##CB|2- (2) i(5j«{ctfo 
[0 18 3] 

[0 18 4] 



IfctUu Gly Vd U« V.1 Leu dr Ala L«, AU Leu 



Ala Gly Leu Qy 



10 



n» PM> Ala Ph) Ala Glu fto On P«> Gly Gly 



15 



20 



25 



His Asp Ca Pto Ala Lbu -nr pro Gly Ala 



36 



40 



Ser Gin Cya Val Ou 
30 

"nir Ae Leu A«a Ala 
46 
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69 70 
SerCIn OBCyBAmClrLBuAxgGbrBiBLBUlilatThrValAfsSer 

» 66 eo 

Ser ValAl. AJiAip V.1 n. Ser Leu Leo Lai A« Of G|y Or 
* TO 75 30 

Vil QrAisAisAisUaT^ Ob QrLeaGInLeuftoProGlrC^ 

* 90 96 

OFAapProLrsArBLeaGlyPiroLeaArgGlTPJiBan-npValThr 
1«) 108 no 

Gl7A«pAwAai11rS8n>rSerArgTh>AlaAigLeoAH»LeoA«i 
"fi lao 125 

GlyAtoPkotMCnClrftoLooCFBVrtAUVdSerAhAlaClu 
130 186 

AtoTln-VallVofieraoPloltoTipChiGluCioGaaC^GIuVal 
tfiO 165 160 

LysAl«AjpGlTPhiJLaiCyiauPh.HkPhBPh)Al*ThrCy8Arg 
*® 170 175 

Pko Leu Ata V«l di fto Or Ata Al» AU Ate Al» V«l Ser Db Thr 

»W 185 IflO • 

TyiGly-nrftoPhBAbA]aAiHGlyAl.A*pPheaaAhLeoPtt) 
186 200 206 

V«l<arto&rAl«Al.VtlAI.nDLeuGlyLBoaaL«iMrtCy8 
210 216 220 

TlirAl»Ptt»PtoGlyAlaV«lGlaayHli'npAl«ArgGhiAl.Plo 
230 235 240 

Gly Ala TVp Abp Cjw Sar Vil Gh Am Gtr Oy Cw Cau Hto Ala Cy» 
245 2B0 255 

Am Ala Do fto Or Ala fto An Cri On Cn Pto Ala Oy Ala AlB 

^^^fl Offp awMM^ 

fioo 270 
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72 

71 

Lsu Gh Ala Asp Qy hn Ser Cyi Thr Ala Sir Ala Thr Qb Sex dm 

275 280 2B6 

An Asp Leu Cys Qu Hit Rie Cyi Val Ro Asa Ro Asp Gbi Pro Qy 

290 286 300 

Ser Trr Ser Cyi Mrt Qn Ghi Ihr Osr Tjrr Arff Lea Ala Ala A^ (3n 
306 SIO * 816 880 

Os ArgCys Gbx Asp Val AcpAspCn Se Leo Oa Bto Scr Kro Cri 

aZS 830 836 

fto Sa Arg Cyi Val An Thr Qn Qy Qy Ptaa Qu Cn. KSa Cya xyr 

340 345 860 

Ro AmTyr A^ Lea Val Ao Gty Qu Qyt Val Qa I¥o Vsl As^ fto 

366 300' 366 

Cts Fha Arg Ala Asa Cys Qu Tyr On Cfs On Rd Leu Asa On Thr 

370 876 380 

Ser Trr Leu Cya Val Cya Ala Qa Oy Fha Ala Ro So Ro His Ghi 
886 890 806 400 

Ro IBs Arg Cft Qn Met FhB CysAsoGkiTfarAlaCyaRoAla A9 

406 410 416 

Cyt Asp Ro Aan Thr Cbi Ala Scr Cys Qa Cys Ro Gfai ($y Tyr De 

420 426 480 

Leu Asp Asp Oy Pte He Cya Thr Asp De hap Qu Cya Ghx Asa Qy 

436 440 446 

Qy Fhe Cys Ser Qy Val Cya His Asa Leu Pro Qy Thr Rie Qu Cya 

460 466 480 

Oe Cyi Qy Ro Asp Ser Ala Leu Val Arg His De Gty Thr Aip Cys 
466 470 475 480 

Asp Ser Qy Lya Val A$p Qy Qy Asp Ser Gly Ser Qy Qu Ro Ro 
486 490 486 



(38) 
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73 



74 



Ph> &r fto -nir fto cay ar Tlir Leu TV fto fto Ala Vd Oy Leu 



60O 



606 



510 



Leu 



VUtoSerayLeaUune Oy lie &r Ito Al. Ser Leu Cy. 

520 626 

Val V.1 AU I«. Ala Uu uu a. Leu Ai, Ly. Ch Oy 

^ B25 ggg 

Ala Ala Ath Ala LyH Met Qu lyr LTB Cys Ala Ala Ita Ser 

^ «« Geo 

Val ValIiHi(anH8ValAr4rTTirGluArgT*rPh><aaA«,Leu . 



G65 



570 



675 



ISll ^t£e»Jl- (1) - (a) T'#ibixfc«»^* 
■Z^;^ ^ KMl 3mp 1 9TM J 3 IX. x>r y-^— T 

[Bl2l I^ASWl- (1) - (a) •r#f>ixfcia»^»: 
y^/;^^ KMl 3TMD3IX. >f 'J-^^'-TMd 5 

IBI31 - (1) - (a) -C'#?>nfclfl»^{* 30 

'ify A X KM 1 3TMD3;::. y-^J'-TMd 6 
75^ ffi**'^iC/N^>^y ^-rXLTv^-Si w^^-T^-ftitO 

[04] SliSfifiJl" (1) - (a) T-^^^nfciialfe*» 
r^>^^ KMl 3mp 1 9TMJ SJ^t^^T y-:^^-TM 

<^-c*>»9. y-^'-d?:/^;^^ K;w/N^^y ^>rx 

[051 %Mm\- (4) - (a) ■Ci#P>ixfcla»;t* 
^y:^ X KM l 3 TMD 1 ^^^r-:5'-TMm 1 

ixlz J: oT =»- K^t Jxri ^-5r ^ / Kfi^J5^:^-ft> (OT 

[06] -mmx- (4) (a) T'<^?>nyt*i«i^{t^ 

y7>^^ KMl 3TMD1I-. ^ Ar-^-TMm2d*^ 50 



1}. ^ a.T^-!?'-;^?^^;^^ K;::/^^:/y :^^^XtTT 
n;;: o -c =3 - K $ nr I ^ 5 T ^ y KEjtj $:ij^-r t <o-r 

10 7-9] D123Asp. D123A1 a &t5D 1 
2 3G 1 uto^-^T/f" K{::o^r^•C. #;<?/U'>»> 

Oil. GDPC?:ffli/^fc»^-r?^6o 

[Ell 01 iiJteeni - (1) - (b) T^^?>ntiia«;t 

KMl 3 TMD 7 I::. ? ^7"-:J^-TMm 3 

A5ffilfiftU/->ryy ^-rxtTc^^i:z^^^t-i,oT 
i5 0 . ^ zLT'-:J'-;i57'7 >^ ? YX^^^-i '/ y y-r X tt 

im 1 1 - 1 2] D4 5 6 A s p. E4 5 6Glu(7)^ 

t><OT*>«o ycrx-rvc^rfflv^fca*. oil. 

G D P C V ^fc»^Tfc 6. 
[Hi3llgJfi«i - (1) - (b) T'#?>rifc»a»x. 

KMl 3TMD7;c, ^ :xx-:$^ — TMm 4 
w y yy^ X L T t ^ -5 i d ^» ^r^f o-e 
^aT^-:^^-;**^^;^^ Kir^^^>^yy>*'XLT 

^:ix{c J: o T 3 - K $ IxT I >5 r 5 / »ffi??iJ5:flrr t> <^ 

101 41 l^iSWl- (1) - (b) T^?>nfc»«;l 
ft^y^;?^^ KMl 3TMD7lr, ^zt7^-^-TMm5 
:d*^ffi«WlwXNW'y y y-t' X t "C I ^5 1 C 5 *r*"r t <OT 
fcr). ^:xx-^'-d5:/7;^^ KlCy^^'/yy^XLT 



75 

[Hi 51 3lififf!ll - (1) - (b) -C'#c>ixfc«i»;t 
;^ ^ KM 1 3 TMD 7 {r, ^ af^-^'-TMm 6 

K$n-cv^2>T5 /Kiem^-rt<o 

Iiai 61 3llfiiW4- (5) ■C«[8!itfc'<7'f'KE4 5 
6As p<D^fSET (O) . *fiFfiT (•) ;rj3ltS><n 

101 71 mmm4- (s) ■c«i«tt'<7'f^KE4 5 

6G 1 u(0fiF4T (O) . *fiFftT (•) {CjbMtiyn 

imi 8] nmm- (5) ■c^mit:^:r^.h'E4 5 

6Asp2(D?fST (O) . *#4T (•) 

[Hi 91 3lite0!l4 - (5) r»»!Lfc--«r^KE4 5 
•6Asp3<0?^«T (O) . I^#«ET (•) lwt5lt^)7' 

102 01 5lte094- (5) rtt«lL/i'<7'^KE4 5 
6G 1 uAs pro^ffiT (O) , If^FftT (•) Icfclt 
vet hn vfxoKJfiCJloT^fiKLfcft 

102 1 1 5lt6«4 - (5) -CliSitfc*^^*;)-?:^^ 

KE4 5 6 A s p^iS^mLfty /-r>?«(OS[i 
-C*>-5. 

102 21 ll»«4- (5) ■CttMtfc^JKWro-i^'^ 
KE4 5 6G 1 u«:»A0Lfc-7-<:7'y y-y>j«(D!5H 

102 31 3IJg«4- (5) -e»S!iLA:*«9^<0'>:7'f^ 
KE4 5 6As p2?rJfiJ»Lfc7'f 

[02 41 mmm4- (5) ■CttJaLfc;«:3BWW-t7'f^ 
KE4 5 6As p3€r»J!lPtfc7Y:/J>/-y:^tt«6 

[02 51 ll««4 - (5) ■C»Stfc*5BW<0'<y^ 

KE4 5 60 1 uAspi:i^naLit7^:/vy-yym 
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[02 61 ^ttfi<l4- (5) -C«»«Lfc*365q(D'<7'f- 
KE4 56As p<0|^#^ET (A) Atfl^^ET (B) 1^ 

[02 71 ^tS0ll4- (5) -C«»Lfc*«?q(0-t7'^ 
KE4 5 60 1 uOl^S&T (A) XtW*4T (B) iz 

[02 81 ^lt(«4- (5) -C»»Lfc*«W(0-t7f- 
KE4 56Asp2(0*#ftT (A) &15#SET (B) 
{::tJ It 5 N D b- vSfijr J: 5 ifc'J^«®* i B$ra<oB3# 

[02 91 nmm4- (5) ■r»»Lfc*«w©'<7'^ 

KE 4 5 6 A s p 3<D*??4T (A) &0^#^ET (B) 

[03 01 3lt6«4- (5) -CfllMLfc^XWO-t^^ 
20 KE4 560 I uAs p(0*#aET (A) &t;<#ST 
(B) {'*5lt5hn>'t'>«atcJ:«,jii/JvtR6ISi:B#ffi 

[03 1 1 7*7;^? Kp S V2 PTTMM3<^<^*liaS 

[03 21 Kp SV2 PTTMM6rot^S!iaSl 

[033~34l Hlfietls- (4) T«»Lfc;*:«§q<0 
'<7"?-KE4 5 60 ) a&Ut3IJfiW3- (3) "CttML 
fc*«Wro'<7^KE4 5 6G 1 u(7)l¥ftT (O) , # 
JO ?¥fiT (•) lc*5lt?)7'aT-w' vet havf r^itDS 

<oni^4riii-ri^7 7-C*>5„ 

[0 3 51 3ltef«5- (4) -CWSiLfc^lEB^ro-i^f- 
KE4 5 60 1 a A s p£0{?aET (O) . #{¥&T 

(•) {r*jlt?>7'ax-Y vet Nai^tfvtwStrMli 
o -CifiK LfciStt<t:7'n 7^^- V C (Oft t S^^ra<OlB« 
$-^-r^^7 7-C4>S. 

[0 3 6l3ltS«5- (4) rttMLfc;*:«W<o-<7'f^ 
KE4 5 60 1 a«:»antfc7-fy//-'yv«Wfiffl 
40 i^lS!tfll»tfc'<7'^K(;3»J)n»t«Ba«4:^-fi^^7 

[03 71 Ilit6«5- (4) -Cfll«tfc*«5^(0-t7f^ 
KE4 5 6G 1 a As p**^nUfc7-f7'y /-yviS 

(omm^mtnsiLtL-<yf- K<6»»iftt«Ba»«r^ 

J>"^7-C*)5. 

[03 81 UlttN 5- (4) -C»«Lfc*«W(0'<7^ 
KE 4 5 6 G I a <OlPf?ftT (A) ftU^ftT (B) t 
tJ It 5 K n V If vSieiilJ; 5 lfa.'J^tt[e* t ^rarofflft «r 

50 [0391 3^ftfil!l'5 - ( 4 ) T«» L 1t7^^m<r>'^^ 



77 

KE 4 5 6 G 1 a A s p<0^^tEr (A) RXIW^T 

(B) i;ifc*-t6 hoyirv^fijrji^iii^J^te^ifet^ffl 
1(3401 KpUMPGTMDTOf^MiaS^r 

1134 2J :/y:^^ KpUMPGTMM30f^MiaS?r 

1134 3) KpMTMMStOf^Siie^T'T^t-. 
1134 4-4 5] lUfiWe- (4) T«MLfc*»M<^ 
-<y^^KE4 5 6As p&t;E4 5 6G 1 u(;)^feT 
(O) . lf#4T (•) iw*;tti:/nr>rvci: Nnv 
ir coS^fc i: L fcSttft::/^ r-^ > C £0» 

1(34 6-4 7] (4) TfllMLfc;*:56W<0 

-<7'^KE4 5 6 As pifc*±E4 5 6G 1 u^rSSAOt 

{134 8-4 91 ^t£fi«6- (4) Tfil*! 
-<:/^KE4 5 6 As p&t/E4 5 6G 1 ucD^^FfET 

(A) &L5^ffeT (B) lciott5Nnvir:^iga{cJ:6 
ik^hmm^t^m<7ymmi:^^i'^yy-^h^. 

moo] m^ms- (2) "ctt»Lfc-^r^KE4 5 

6As pcOtffeT (O) . IffiFffiT (•) iwio!t^>yn 

(135 1 1 n^mS- (4) -rttMLfc-<':/^KE4 5 
OAs pc7^^ftT (O) . l^^iET (•) i::ib-(t^>^n 

n -r ^ V c o i: i fiLrt: B# <o M ^ ^ -r y >^ ^ ^ o 

mo2] n^ms- (5) -cttKLt-<>^^KE4 5 

GAs p(7;^itT (O) . *??«ET (•) frioit^T^n 

:3 7- ^ > c ofi i s«;:R#raofa»^^-t-:/ ^ >^ T-^ 60 
[135 31 ^ig^a-. (2) , (4) , .(5) -eWKL 

/^-<:/^KE4 5 6As pOSDS-;K'JT^' IJyWT-: 

([354] ^iSWIl - (1) " (b) -Ct§'bn;^*aft;t 
KMl 3mp 1 9TMD7ir. f ')-^- 

(135 5 (a) - (b) 1 fc ^ h n U 

(0561 KpPGACY2<Of^KiaS5:-i^ 
•To 

(135 71 pSF I - l»t/pSF I -20f^MiSS^ 
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75 

KpBSFAHY8 3coflF$!liae$r/i^-ro i^. ZixbtO 

■tf«^*{trtt-'"C^U/i:o ia5 6-5 8+T«fflL/bB 
^liaT<Di:*5'9(Ot>(0-e*>So B. B^BamHIi: 
Bg 1 1 I (Oii3Bfg8(4/ c m : ^ o 7 A:7ai:^3-;WT 
tfite^/Amp : fi-y^^ 
-r— gite^/a c y 1 1 : SE-8 3**<0-fe-7Ta 
;^#y >C • r >7— ^ilfe^/PGKP : T^U^^ 

• y yy-:f-Aa3fcPGKite^C0:/a^-:^'-/ 
PGKT : U^^t>A • ^ y y>y-^A63fePGKiS 
e^^(03'-$^-^'-/ACTP : • ^ 

y y>/-:^AS5fer^^>^afe^co><ci^-i^-/ACT 

: T^^U^-:=^!>A • P y V ^t-^**^ ^ ^^^^^ 
iO^'— ^ ^— /km : ^^-^^ '>i^/"^:^;^ Vyi^^s 
:7a:^"— tfae^/HYB : w yn-r^ VV'B;^;^;}^ 

[05 91 • ^ y yy-tAPGKise^ 

2(? lae 01 . ^ y jv-tM.r^'^.yA^ 

^•^r^tfDNAWK'iOSlKS**^*^. [35 9. 6 

ix^'ix<oilfe^(CioV^-ClBl:i^=^y>'(0 5' 
ftj|^3i:^yve03* *5Sll^9JT*>^»o 
1136 1] a5 9^--C^3^Lfc CA) ffl«<Die*id^J4: 
/T^-To *fc^^5^i^^PGK^W^^^(Or^/S^K^j^ 

tI36 2] [36 0 4'~-C^L/t (B) €i*£(Oie*e^J^ 

(136 31 T'^x^ Kp PCKMSOffKigg^T'T^-fo 
[136 4] :fy:^^ Kp AC THY 8 3 cof^MiSe^r^T^ 

COt*3l9<OtCOT*>^>o /P:PvuIl/Ps:Ps 
t 1 /M :Mlu!/K:Kpnl/S: Sma l/S 
a • S a 1 I/S t S t u I/S c . S c a 1 /X : 
X h o I /X b : X b a 1 /N : N s i I /N c : N c 
oI/E:EcoRI/RV:Eco R V/H : H i n 
dl I I/Bs:BssHI I/Ps -Ns :Pst I 
40 tN s i I ioS^afit/2M or i:»S2Ai:7' 
7:^5 K<oa«fi;S/CYCP :»S<D>^y-l-^h 

y- 1 -f'h^ci-ivCifte^<oi'-^*-^"-/pG 
KP : . ^ y yy-t-APGKite^oT' 

n^-^^-ZPGRT : U=^:=^^J^ • y y^^^A 
PGKiie^(D^'-?^-:?^-/ACTP : r^^l^^- 

• i^.y yy-t-AT^^^-ilfi^coyn^— ^^'-/A 
CTT : • ^ y y y't-Aifte^<o^'-^ 

^"^'-/GAPDP : TP • y yy-^^ 

50 GAPDite^<0:/a^-:^'-/'L : Bg 1 I I 1 i 
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79 

r (GGAAGATCTTCC) tfASUtt 




CACATTGCCACCCACTCTTGACCGGCCTCC* 
HislleClyTbiAspCysSTP 

»• ACCGTGGCTCACAACTCGCCGGAGG* ' 

MQmpl9TMJ3 



m2] 



80 





«' CCCCTCGGCTTCCCCCACCCGTCCTTCACA' ' 
CIrLcuGljPhertoAspPioCysPheArl 
CGACCCCAAGCGGCTCCGCACGAAG'^' 

MI3TM03 



151 



«• TCTGTGCAGCCCCTCGACCCGTGCTTCACAGCC'* 
CrtVa ICUProVal AspPr oCysPbeAif Al a 
' • ACaCGGCaCCGAGGCACGAAGTC* • 
Ala 



MI3TM0I 




(42) ♦SfM¥5-2 1 39 98 




*' CCCCTGCCCnCCCCCCCTGCnCAGACCC'* 
ClyLeoGlrPhePtoProCrsPheArgAla 
'•GGACCCCAACCCCCCCACCAAGTCT*' 



MI3TM03 



[114 1 




' • GGGCTCCTGCAnCGGGCTCACCGGCCTCCGTCCAG* ' 
GlyLeaVilHisSeiGlTSTP 

' ' GCACGTAAGCCCCACTCGCGGCAGG*' 



MI3mpl9TMJ3 



(@6l 

— *' TCTGTCCAGCCCGTGCACCCGTCCTTCAGAGCC' * 
CrsValGlaProValAspPfoCrsPkeMgAU 
V XCCTCiCOGacanTCCCACGAACTC** 
Gin 



MBTMOl 






1 3 998 



[137] 



0123 Asp 



[ESS] 
0l23Ala 




30 



20 - 



10 • 




5^ 



Co** (mM) 



2 3 4 

Co** (mM) 




(44) 
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m\ 01 

*• CCCaCCCCTTCaCCACCCCTGCnCAGA' • 
GlrLeuGirPbePioAspPtoCrsPbeArg 
^ ' GGACCCCAAGGGGCTTCGCACCAAG'' 
Gla 

MI3TM07 





Co** (mM) 



[@1 3] 

5* CCCaGCGGnCCCC— GACCCGTGCTTCAGA' ' 
CtyLeuGlrPbePro AspProCysPbeAig 
GGACCCCAAGCCGaCCTGGCCACCAAC*' 
■ Asp- •.■ ,. 



MI3TM07 



[02 0] 

C456GluAsp 




(4S) 



»Msp5-2 1 3 9 9 8 



(014] 




s'cccacGccncccc- 

ClyLevGlyPbePro 



■GACCCCTCCTTCAGA'* 
AtpProCrsPhtArg 



*'(X:ACCCCAAG(i(»CTGCTGCTGGGaCCAAG'' 
AspAsp 



MI3TM07 




II 5] 




*• GCCCTGGGGTTCCCC— GACCCGTCCTTCAGA'' 
GtrLeoGlrP&ePro Asf?toCjsfhtAig 
GGACCCCAAGGGCCnaCGGCACGAAG*' 
Glu . 
( 5i-T^-^-TMtD6) 

MI3TM07 




(m 1 9] 

E456Asp3 



[1112 1 1 
E456ASP 




80- 

o 

OT60 
H 

m 

5 40- 



20 



» 2 3 4 

(molAnol) 



I 



(46) 



1 3 998 



[192 2] 
E456G1U 



123] 



so- 



o 

260 



B 

m 40- 



E456A5P2 



20 



12 3 4 
(nMl/mof) 



80|. 

o 

m 60 

■ 

■40. 

20 - 



ao 



W60 



0 



40 



20 



® 
8 P Bg 

LLL 



[(32 41 
E456Asp3 



I 2 3 4 
<niol/nwl) 



[135 9] 



M P* Sf 



4 



G5 

K Bg S Sf e 

If I ir 



QO- 



ff 
B 



20 



(mol/Vnoi) 



[[32 51 
E456GluAsp 



t 2 3 4 3 

♦Mora 'ty^ K/ h o V If > 



tKb 



(47) 
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[S2 6] [132 7] 

E456ASP E456610 




[@2 8l 



E456Asp2 m2S] 




(481 



1 3 9 98 



[0301 10331 
E456GluAsp E456Gla 




O to 20 30 

[[134] 



E456G1U 

[1335] 



E4S6GlaAsp 




as ■ (min) 




f 



I 



(51) 
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[[S36] 
E456G10 



ms 7] 

E456GloA5p 



80- 



60 



ft 
a 

M 



40- 



20 



12 5 4 

(mof Anoi) 



80. 



60 



m 40 



20 - 



(mot/mol) 



[IS3 8] 
E456GIO 



[gl39] 
E456GloA$p 



100- 
80 
5 60 

m 

u ■ 
m 

zo 




4 6 8 



(0 



100 



80 



X 

^ 60 
41 

n 

2 40h 



20- 




6 



10 



[060] 



flftCTJX 



X e 



® 

So »> 
I I, 



RflCTSL 



PACTSS 



N SO SflBSTxScXb ^ 



(53) 
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[@4 1 ] 



(134 3] 




mm 



MM ^ IMoI 




NraZ jsM 




4 HM« 



(114 61 

E456A5P 



im4 71 

E456G1U 



80 > 



* 



12 3 4 

*IRB<DiaiH:/f - r / K O V If V 
(mol/hw)) 



60 



eo 



40 



20 



•I— 
4 



5 



(nwr/mol) 



(55) 



1 

«fBB¥ 5-21^998 



[[94 4] 

E456A8P 



1.20 ' 




BLKmm Cmin) 



m4 5] 



E456G1U 




O K) 20 30 

SMS (mfn) 




(56) 



V 5-2 1 3 998 



t[S50l 



15 11 



o 

fli 

m 



aeo> 



0.40- 





mo2] 



[13531 





D 20 . 30 

dzmmtitiin) 



(57) *^»IV5-2 1 3 99 8 



154] 






nCATCTGCACQGACATCTGAGCGGCCTCCGTCaG 
PhelleCrsThrAsM LeSTP 

^ ' ACGTGCaCTACAaCCCCCCACGC* • 



MI3TM07 



(H55bl 

361 380 
GluCysValGluProValAspFroCysPheArgAlaAsnCysGIuTyrGlnCjsGInPro 

381 400 
LcuAsnGlnThrSerTyrLeuCysValCysAlaGluClyPheAlaProIleProHisGlu 

401 A20 
ProHisArgCysClnMetPheCysAsnGlnThcAlaCyBProAlaAfipCysAspProAsn 

421 440 
ThrGlnAlaSerCysGluCysProCluGlyTyrlleLcuAspAspClyPhcIlcCysThr 

441 460 
AspIieAspGluCysGIuAsnGLyGlTPheCytSscClyValCysUivAsnUeuPcoGly 

461 480 
ThrPheGluCysIleGysGIyProAspSerAlaLeuValArgHisIleClyThrAspCys 

481 500 
AspSerGlyLysValAspGlyOlyAspSerGlySorClyGloProProPcoSerPcoThc 

501 520 
ProGlySerThrUuThrProProAlaValGlyLttuValUisSerGlyLeuLealleOly 

52X 540 
lleSerlleAlaSerLeuCysLeuyalValAlaL utauAlaLauLeaC/aHiateuArg 

541 560 
LysLysGlnGlyAlaAlaArgAlaLyfiHetGluTyrLysCytAlmAlaProSerLyaGlu 



56X 

ValValLeaGInBisValArgThrGluArsThrProGlnArsLeu 



(58) »M¥5-2 1 3 9 98 



[gl55al 

I ZO 
ItotLMClyValUuValLmGlyAlaLcuAlALeuMaOlyLeuOlyPheFro/aaFro 

21 AO 
AlftGlttFroGlnrroGlyGlySecGXctC7tVftiGltiUisA«pCifiPh«AUL«uT/rPro 

41 60 
GlyProAlaTlirFlieLeuAaaAlaSerGlnlleCjaiUpGlyLeuArgGlyaisLeiiHBt 

01 80 
TbcVaLAraSorSerVAlAlaAlaLAapV«lIl«S«rUuL«ut«uA«nCl7A8pGl7Cly 

61 100 
ValClfArgArgArgLeaTrpIleGLrLeuClnLeuProProGlyCysClyAspProLys 

101 120 
ArgLeuGlyProLeoArsClyPheClnTrpValThrClyAspAsnAsnThrSerTrrSer 

121 140 
ArgTrpAlaAcsLeuAspLeaAsnGlyAlaProLeuCysClyProLeuCysValAlAVml 

141 160 
SarAlaALaCluAlathrV«lProS»rCluProIl«TrpClu01u01aGlnCysGlaVal 

161 180 
LyBAlaAapCLyPhcLeuCysCluPheHisPhePrQAlaThrCytArgProLeuAlaVal 

181 200 
GluProClyAlaAlaAlaAlaAlaValSerlleThrTyrClyTbrPcorheAlaAlaArg 

201 220 
OlyAlaAspPheGlnAlaLeuProValGlrSerSerAlaAlaValAlaProLeuClyUu 

221 240 
GlTiL^uMetGysTtitAlaProPrDClyAlAValClssCliHltTrpAlaArgGltiAlAPro 

241 260 
GlyAlaTrpAspCysSerValCluAsoGlyGLyCysGluHltAlaCysAsnAlallePro 

261 280 
GlyAlaProArgCrsOlnCysProAlaGljAlaAlaLeuGlnAlaAapClyArgSacCya 

201 500 
ThrAlaSarAlaThcGlaSarCysA8iiAapLaaCytGluflisPh«CyaValProAtaPro 

301 320 
AspGlnProGXySarryrSasCytMatCysGluThcGlyTytArgLatiAlaAlaAspCln 

321 340 
UisArgCyaGluAtpValAapAcpCysIleLeuOlaProSecProCysProClnArgCys 



341 360 
ValAsoThcGlnGlyGlyPteGluCysUisCyfiTyrProAsntyrAapLouValAspGly 



(53) 
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[1356] 




1 



(60) 
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